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Abstract  
The importance of renewable energy development at the local level has been increasingly 
emphasized due to a rapid increase of human-driven CO2. However, public resistance to 
renewable energy resources has frequently evident in many places. This thesis defines 
that the current renewable energy regime is largely driven by governmental assistance 
and energy markets. The relationship between people and energy in this regime seems 
to be deliberate, separated and one-way. In order to reshape the human-energy relations 
towards more interactive, democratic and diverse options, this thesis proposes a Solar 
DIY Workshop, intended to enlighten participant’s understanding that renewable energy 
can be a collective and grassroots initiative through participation in a self-building 
activity. Overall, six Solar DIY workshops were held in different locations across Fin-
land. Through action research and semi-structured interviews, this study concludes that 
understanding renewable energy as a common pool resource is achievable by participa-
tion in a workshop based self-building activity. Having a DIY activity with solar PVs can 
create a positive influence on participants’ attitude toward the technologies and increas-
es the willingness of involvement in self-sufficient renewable energy production. 
Specifically, the DIY effectively empowers participants to play different roles, for 
example as energy producers, makers and organisers of the DIY workshop instead of 
act as mere customers. In addition, it was successful to increase interactions among 
participants and willingness to be part of community-led renewable energy initiatives. 
However, this study still finds some hesitation in participants’ attitude to engage in 
community-led renewable energy initiatives. In order to increase social acceptance of 
renewable energy at community level, further research should focus on how to increase 
the familiarity of community-led renewable energy.  
Keywords: Social acceptance, Renewable energy, Community-led renewable energy, 
Common pool resource, DIY activity, User empowerment 
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In recent years, there has been a surge of interest in renewable 
energy due to catastrophic climate change caused by anthropogenic 
carbon dioxide emission. An increase in carbon emissions caused by 
human activity backfires on human society as a serious threat. The 
number of extreme weather events, ocean acidification and sea-level 
risings are conspicuous phenomena. Human influence is the most 
apparent factor in energy sector. Almost every human activity is 
considerably co-dependent on use of energy from heating, transfor-
mation, manufacturing and agriculture (Vandenbergh et al. 2010). 
According to a paper published by Intergovernmental Panel on 
Climate Change (2014), energy supply is responsible for 47 percent 
of global CO2 emission. More notably, the energy-related carbon di-
oxide emissions caused by human activities, are expected to increase 
continuously. 
 
For this reason, there is a pressing need energy transition, based on 
fossil resources such as natural gas, oil and coal, to a more sustain-
able energy system based on clean energies such as solar, wind  and 
geothermal power. There is no doubt that the increase in renewable 
energy use – along with improving energy efficiency - can play an 
important role in facilitation the transition to a future of sustainable 
energy. Acknowledging the significance of the renewable energy 
transition, many governments are aggressively working to extend 
domestic deployment of the renewable energy by introducing diverse 
energy policies. Over two thousand central and regional govern-
ments in the world have established renewable energy objectives in 
2018. Some of these have set up the ambitious goal of a 100 per-
cent renewable energy supply by 2040. Such governments include: 
Frankfurt, Germany; San Francisco, CA (local government); Califor-
nia, USA (state government); and Fukushima, Japan (Non-State Actor 
Zone for Climate Action, NAZCA 2018). The Finnish government also 
has established a national target of increasing energy shares in re-
newable sources to 50 percent in final energy consumption by 2030 
and by introducing diverse national energy strategies to attain this 
goal (Huttunen 2017).
 
Despite intensified national efforts to increase the deployment of 
renewable energy, the actual implementation of this objective is 
slow. The Finnish Innovation Fund Sitra (Rocha et al. 2016) recently 
published report suggested that the Finnish government needs to 
consider multi-level actions in response to current measures taken by 
the government that are considered to be insufficient for meeting the 
target. The existing concern allowed room for particular attention to 
renewable energy developments at grassroots level as an additional 
action plan for the government to effectively increase diffusion of 
the renewable energy. 
 
The renewable energy development at grassroots level can take 
on diverse forms of action: installing rooftop Photovoltaics (PV); 
running collective renewable energy farms with neighbours. The im-
portance of self-sufficient renewable energy production carried out 
by individuals and communities is being highlighted and recognized 
in scientific literature. The vast range of researches of grassroots 
1.1 Background
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actions regarding renewable energy include: Sustainable Energy 
Utility (Byrne et al. 2009), Community Renewable Energy (Walker 
and Devine-Wright 2008), Small-Scale Renewable Energy (Nair and 
Garimella 2010), Citizen-led Renewable Energy (Byrne et al. 2007; 
Aukeala 2017) and Microgrid Energy (Venkataramanan and Marnay 
2008).
 
Unfortunately, this approach frequently faces public disinterest or 
even social rejection (Devine-Wright 2005; 2009; Devine-Wright et 
al. 2017; Sovacool 2009; Clausen 2016; Wolsink 2012a; Wüstenha-
gen 2007). Even though there is a general understanding in society 
that renewable energy is good and beneficial, the public interest 
in participating in renewable energy transition is low. Worse, they 
refuses to invite renewable energy technologies into their own back-
yards. Finland is not an exception to such controversial phenomena. 
Public response to the renewable energy appeared positive in various 
surveys (European Commission 2007; E. Moula et al. 2013). How-
ever, the actual public interest towards citizen-led renewables was 
relatively low (Aukeala 2017). The inconsistency in public attitude 
recently caught the attention of Finnish researchers. Social accep-
tance of renewable energy is one of the most increasingly discussed 
and studied subjects in renewable energy research field in Finland 
today. Those studies, in many cases, only provide general description 
of public resistance of renewable, and heavily incline towards energy 
provider and expert perspectives in defining obstacles of the renew-
able energy deployment at local levels (Ruggiero et al. 2015; Aukeala 
2017). Public voices – users, customers and citizens- were heard 
mostly through questionnaires or surveys (E. Moula et al. 2013; Jung 
et al. 2016), which are not necessarily accurate reflections of actual 
respondent practice. 
 
However, recent discourse on the social acceptance of renewable 
energy goes beyond the dichotomy between acceptance and rejection 
toward comprehensive understanding of the complexity and dynam-
ics of the phenomenon. (Ryghaug et al. 2018; Chilvers and Longhurst 
2016) Public engagement is perceived to be based merely on personal 
preference and dealt with only once while the decision-making is in 
process. Public engagement, in the new argument, is a consequence 
of more dynamic interactions among actors (Chilvers and Longhusrt 
2016). 
 
This thesis will focus on the dynamics of social acceptance. The 
social acceptance of renewable energy can be seen as a consequence 
based on the configuration among people, technologies and ways of 
participation. In this respect – in a conventional human-energy rela-
tionship – people primarily act as recipients of new energy technol-
ogy (e.g., mere customers and passive end-users); energy is mainly 
consumed as commodity. As a result, the relationship between hu-
man and energy seems to be distant, deliberated and one-way; public 
participation is also limited. Thus, there is an increasing voice that 
the conventional, human-energy relationship should be reconsid-
ered. Alternative relationships between people and the technologies 
within the relationship can also be created. 
In order to fill these voids, this thesis proposes a Solar DIY Workshop 
as a new way of public engagement in renewable energy transition. 
01. Introduction
The primary objective of the workshop is to open accessibility to the 
renewable energy as a common pool resource by providing partici-
pants a self-building activity with renewable energy. The argument 
for renewable energy as a common pool resource is still a minor one 
in the academic world, but it is gaining growing attention in the 
renewable energy research field (Byrne et al. 2009; Wolsink 2012a; 
2013; Roelich and Christof 2015). While the human-energy relation-
ship is limited in a conventional energy regime, governing the re-
newable energy as a common pool resource encourages people to be 
governed in a collective manner and engage in an active, creative and 
interactive relationship with the technologies. Providing a self-build-
ing activity with people who share a same interest also can be a novel 
way to foster the interactive relationship by encouraging practi-
tioners to recognize renewable energy toward the common benefit. 
The results of the Solar DIY workshop are expected to contribute in 
creating favorable insights towards public acceptance of renewable 
energy, thereby suggesting new human-energy relations and an al-
ternative way of engagement in renewable energy transition. 
Rethinking Social Acceptance of Renewable Energy 
An ultimate aim of this thesis is to explore how human-energy 
relationships, particularly with renewable energy, can be changed 
through participation in a self-building activity and how this partic-
ipation can shift of understanding on renewable energy as a com-
mons pool resource, encouraging and fostering public engagement in 
renewable energy transition. Among renewable energy technologies,  
solar energy has been chosen for this case study because of high ac-
cessibility of this technology. In addition, since this thesis focuses on 
a socio-technical aspect of renewable energy, technical and financial 
issues are excluded.   
Therefore, the following research questions are suggested and theo-
retically and practically explored. 
 
Q. How can Solar DIY workshop contribute to the workshop partic-
ipants’ perceptual change on solar energy from commodity to com-
mon pool resource? 
q-1. How does Solar DIY workshop influence participants’ under-
standing of solar energy?   
q-2. How does Solar DIY Workshop encourage the participants to be 
more personally involved in self-sufficient energy production?   
q-3. How does Solar DIY workshop impact people’s perspective on 
community level activities regarding renewable energy? 
q-4. What alternative support mechanism is possible for solar energy 
distribution?
1.2 Research Question 
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01. Introduction
Rethinking Social Acceptance of Renewable Energy 
This thesis consists of seven chapters. Chapter 1 lays out the main 
topic and focus of the thesis. Background information will be provid-
ed by summarising current issues and challenges of renewable ener-
gy distribution at grassroots levels. The research gap on the social 
acceptance toward renewable energy will also be examined. Chapter 
2 reviews the diverse bodies of theory associated with renewable 
energy such as different perspectives on public engagement, CPRs 
and DIY ethos. The review will establish a strong foundation for 
my argument suggesting renewable energy as a CPR through a DIY 
activity is an adequate alternative to current energy regime discourse 
with a range of examples and comparative analysis. The following 
chapter outlines methodology. This section explains why the applied 
method of inquiry is appropriate to study the impact of DIY activi-
ty in practitioner’s understanding on renewable energy. Chapter 4 
describes the process of designing and implementing of Solar DIY 
Workshop as a way of participating in renewable energy transition. 
Many considerations were addressed in the process of planning the 
Solar DIY Workshop. Six Solar DIY Workshops, held across Finland, 
will also be explained in detail. Participant’s responses will be eval-
uated in Chapter 5. Thirteen semi-structured interviews with fifteen 
participants were delivered to measure the effect of DIY workshops 
on participant perception. Chapter 6 presents further discussion 
related to the research topic, and finally, Chapter 7 concludes the 
research findings.
1.3 Thesis Outline 
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2.1 Renewable Energy and Social Acceptance 
This chapter provides an overview of literature related to the research topic: so-
cial acceptance of renewable energy. Since the renewable energy deployment on 
local regions has frequently faced public conflicts, it is significant to look into the 
reasons why such social resistance has emerged; and what alternative approach is 
necessary to increase the public participation in the renewable energy transition. In 
order to comprehensively understand the concept of social acceptance in the realm 
of renewable energy, it is important to explore diverse theoretical perspectives and 
newly arising arguments associated with the issue. One of new arguments gaining 
attention is that renewable energy should be identified as a common pool resource 
(hereafter CPR). This view highlights the collective action in governing renewable 
energy which has been largely neglected but has seen increased interest recently in 
studies related to renewable energy. However, without questioning of “how to put 
the argument into action,” this new argument would be less compelling because of 
the absence of support mechanisms in renewable energy distribution. Therefore, 
this thesis embarks upon exploring diverse theoretical perspectives of the social 
acceptance and highlights the notion of CPRs and DIY activity to shape a new way 
of public participation in renewable energy transition.      
Theoretical Discussion
02. 
2.1.1 Renewable Energy Diffusion 
Renewable energy distribution has received a particular attention as 
one of the prominent proposals for renewable energy transition. How-
ever, the tide of change implies not only a mere replacement of energy 
resources with sustainable ones which emits less carbon dioxide, but 
also requires extensive changes in social, institutional and cultural 
aspects of energy system (Miller et al. 2013). Thus, the energy system 
is now undergoing significant reorientation from a system based on 
large-scale, centralized and top-down organization to a more diverse 
energy system which is decentralized, small-scale and bottom-up. The 
importance of renewable energy transition is a topic that is also being 
explored increasingly in the academic world. Research focusing on the 
significance of the transition range significantly: Sustainable Energy 
utility (Byrne et al. 2009), Community Renewable Energy (Walker and 
Devine-Wright 2008), Small-Scale Renewable Energy (Nair and Gari-
mella 2010), Citizen-led Renewable Energy (Byrne et al. 2007; Aukeala 
2017) and Microgrid (Venkataramanan and Marnay 2008). 
 
Through these studies, it is increasingly acknowledged that small-
scale, renewable energy led by individuals and communities can make 
a great contribution to achieving the decarbonisation of the energy 
system (Seyfang et al. 2013; Becker and Kunze 2014; Schoor and 
Scholtens 2015). It can also bring many economic and social benefits: 
alleviating fuel poverty; increasing job opportunities; growing local 
economy; and increasing community resilience (Seyfang et al. 2013; 
Walker and Devine-Wright 2008; Roelich and Knoeri 2015). Under-
standing the benefits, many governments have aggressively promot-
ed the small-scale, renewable energy initiatives by focusing on local 
activities. By way of example, the community renewable energy has 
become an emerging theme in UK energy policies over the past decade 
(Walker et al. 2010). Germany also has showcased numerous, success-
ful, community-owned, renewable energy initiatives through diverse 
energy policies (Julian 2014). According to Aukeala (2017), although 
citizen-led, renewable energy initiatives are rarely seen in Finland, 
the transformative potential is increasingly recognized among Finnish 
energy experts. 
Despite intensive efforts at a national level, actual implementation 
of renewable energy at individual and community levels is slow and 
unclear. Technical defects and a lack of a competitive market narra-
tive have heavily dominated renewable energy development debates 
(Lawhon and Murphy 2011; Geels and schot 2007). In recent years, a 
socio-technical aspect of renewable energy deployment has been seen 
as a major threat to successful development of renewable energy (Sten 
2014; Sovacool 2014; Geraint and Gianluca 2016), terminating in local 
conflict.
 
2.1.2 Challenges and Social Acceptance  
Rethinking Social Acceptance of Renewable Energy 
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Although the governments are putting much effort into promoting 
and supporting citizen-led renewable energy, public oppositions have 
frequently occurred in the beginning of the diffusion curve of renew-
able energy. Significantly, the public attitude is ambivalent. People 
report positive responses towards renewable energy in surveys but in 
reality, these endorsement easily devolve into hesitation. According to 
EU survey on public attitudes towards energy technologies in Europe 
(European Commission 2007), 71 percent of respondents supported the 
use of wind energy whereas only 3 percent were opposed. However, 
many case studies revealed public disinterest, opposition or even strong 
protest against installation of renewable energy facilities in their own 
backyards for various reasons: impacts on landscape, biodiversity loss, 
health and noise problems and reduction in property values (Wolsink 
2007; Sovacool 2009; Ogilvie and Rootes 2015; Jung et al. 2016; Ger-
aint and Gianluca 2016; Clausen 2017).
 
In the recent decade, this controversy in public attitude towards renew-
able energy has been theoretically conceptualized with the notion of 
social acceptance and has drawn a growing academic interest (Wǖsten-
hagen et al. 2007; Devine-Wright et al. 2017; Geraint and Gianluca 
2016). Social acceptance has been increasingly highlighted through 
not only studies on energy technology, but also through a variety of 
social science research studies: Grassroots innovation; Practice theory; 
Social movement theory; Transition theory (Chilvers and Longhurst 
2016; Geraint and Gianluca 2016). Notably, these studies all claim that 
understanding local response to the renewable energy has consider-
ably become relevant to success of renewable energy implementation 
at local level. (Wüstenhagen et al. 2007; Wolsink 2012a; Chilvers and 
Longhurst 2016; Devine-Wright et al. 2017). Unlike the mainstream 
energy system, where energy farms are situated far from resident ar-
eas, the small-scale renewable energy production has to be installed in 
close proximity to the residential areas in order to increase security of 
the energy supply. Yet, as illustrated earlier, close proximity to power 
plants seems to trigger people to act against its implementation, there-
fore, the causing the spread of renewable energy and the realization of 
renewable energy goals to be interrupted.
 
Having acknowledged its importance, numerous efforts have been 
made to reveal why the public resistance to the renewable energy is 
arising and how it can be mitigated. The infancy of these studies can be 
summarized by one word, “NIMBYism” (Not In My Back Yard), which 
blames irresponsibility, selfishness and ignorance on citizens  (Barnett 
et al. 2012; Walker et al. 2010). Recently, however, such view is large-
ly criticized for several reasons. Great numbers of scholars argue that 
it greatly underestimates the complexity of the phenomenon of pub-
lic engagements (Aitken 2010; Devine-Wright 2009; Haggett 2011; 
Wolsink 2012b; Ryghaug et al. 2018). Instead, Karlstrøm and Ryghaug 
(2014) suggested that one reason for public resistance is due to people’s 
political preferences that shape their responses. Others emphasised the 
place attachment that people have on selected venues (Devine-Wright 
2009; 2011; Wolsink 2011). Haggett (2008), Hall et al. (2013) and 
Wolsink (2007) argued the public resistance could be more associated 
with a deficit in the process and ways of participating rather than the 
level of knowledge about renewable energy.  
02. Theoretical Discussion
Rethinking Social Acceptance of Renewable Energy 
A rising new argument on the social acceptance of renewable energy 
asserts that the discussion needs to go beyond the dichotomy between 
acceptance and decline, towards a more comprehensive understanding of 
dynamics of social acceptance. Predominantly, social acceptance has been 
merely perceived as something determined by “particular assemblage of 
technologies and related infrastructures” (Geraint and Gianluca 2016), 
“personal preferences” (Bertsch et al. 2016), fixed “state” (Whitmarsh et 
al. 2011) or at a one-off event (Chilvers and Kearnes 2016). Decoupling 
between the new energy technologies and public acceptance, however, 
has more to do with limited perspectives on the public engagement. Ger-
aint and Gianluca (2016) suggest that the narrowed views rather provoke 
public resistance to the renewable energy.  
 
This (social acceptance) has largely been viewed in terms of 
individual projects and therefore primarily a responsibility of 
those developing individual projects. This has led to the promo-
tion of different types of isolated ‘fixes’ such as community ben-
efits or more consultation, which has been unable to increase 
the overall level of social acceptance. (Geraint and Gianluca 
2016, 2)
 
In recent years, there is a growing argument that the social acceptance 
is a consequence of dynamic interactions between involved actors (Chil-
vedrs and Longhurst 2016; Ryghaug et al. 2018; Clausen 2016; Geraint 
and Gianluca 2016). In their recent paper, Chilvers and Longhurst (2016) 
introduce a socio-material framework which conceptualizes a configura-
tion of public participation based on three dimensions – subject, object 
and model of participation as illustrated in left image of figure 1. In this 
theory, public engagement is defined as a flexible phenomenon to change 
based on who is engaged, which object they are engaged with, and which 
way they are engaged. The changeability of the public attitude to the 
renewable energy is supported by much empirical research (Devine-Wright 
2005; Wolsink 2007). For example, Wolsink (2007) found that the level 
of community acceptance decreases in a proposal stage mainly because 
of fear and unfamiliarity with renewable energy. Yet, acceptance can be 
subsequently increased after the experience with the renewable energy 
has eliminated the unfamiliarity. Therefore, the social acceptance does not 
exist in a fixed state but in a continuously changing domain based on the 
configuration and interactions among people, technologies and means of 
participation.
The argument emphasizing the dynamics of social acceptance (see left 
picture of figure 1) is different from the predominant view on social 
acceptance (see right picture of figure 1) in the following respects. First, 
while the latter view puts more weight on external actors - government 
supports and market force in sharing the social acceptance (Wüstenhagen 
et al. 2007; Wolsink 2013, 11), the new approach focuses on internal 
diversity and interconnectivity of the public participation itself. Second, 
the latter studies tend to look at one subject, one object, one specific pro-
cedural format or one political philosophy of the participation at a time, 
in isolation (Chilvers and Longhusrt 2016). However, the new perspective 
encompasses all actors involved and acknowledges inter-connectedness in 
the construction of the overall phenomenon.  
2.1.3. Dynamics of Social Acceptance 
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02. Theoretical Discussion
Rethinking Social Acceptance of Renewable Energy 
Furthermore, it is essential to consider the complex and dynamic 
nature of social acceptance because it draws attention to an underlying 
fact that deployment of renewable energy is accompanied by a so-
cio-technical change. While a technical development has been placed in 
the centre of the renewable discourse, understanding the dynamics of 
social acceptance extends the discourse towards the socio-technical is-
sue (Sten 2014; Sovacool 2014). This leads to the following questions: 
How such new energy systems are socially constructed and embedded 
in? (Wolsink 2012a, 824); and what influence does the renewable 
energy have on human perception, behaviours and attitudes to those 
technologies (Ryghaug 2018; Latour 2005). Human-derived influence 
that shapes technologies has been a much studied subject in energy lit-
erature for example, how people perceive renewable energy technolo-
gies and respond to them, a contribution by the technologies in shaping 
people’s behaviors and attitude has been largely neglected. However, 
the new argument highlights that an influence yielded by the technol-
ogies is just as important as those of human influence in constructing 
public response to the technologies. This is because the human-energy 
relation is fundamentally inter-dependent (Sten 2014; Sovacool 2009; 
Geraint and Gianluca 2016). Therefore, the interactive communication 
between people and the alternative technologies should be considered 
as one of the most significant factors in considering the social accep-
tance of renewable energy.
It seems evident that the predominant energy system, which is largely 
based on nationalization and privatization, has also been applicable 
to the development of renewable energy (Hu 2018; Batel and Devine-
Wright 2015). The number of projects for construction of renewable 
energy technologies at national levels has substantially increased 
during the past decade. For example, the Australian government has 
reported an increase of large-scale, renewable energy powerstation 
capacity and generation by 64 percent in 2016 compared to previous 
year (Cleanenergyregulator). Finland is known for the second-highest 
share of renewables in Europe (Eurostat 2019). However, its renewable 
energy production is dominated by a small group of energy providers. 
Individual participation of households as small-scale renewable energy 
producers - for example owning rooftop PVs and windmills - is rarely 
seen. The centralized renewable energy development is rapidly devel-
oped through a political-business alliance. Several studies indicate that 
the direct and indirect government supports are becoming key incen-
tives to boost the global renewable energy market (Byrne et al. 2009; 
Wolsink 2012; REN21 2017). Many governments are aggressively 
working to extend domestic deployment of renewable energy, howev-
er, their energy policies are largely dominated by economic instruments 
(Roelich and Knoeri 2015). The regulatory and pricing policies such as 
feed-in tariffs (FiTs), public finance and fiscal incentives to renewable 
industry through public-private partnership (PPPs) are the most obvi-
ous examples. 
Figure 2 An illustration of conventional energy regime (Source derived from Roelich and Knoeri 
2015, 7 and 9)  
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In order to understand the social acceptance of renewable energy, it is 
then necessary to explore first what relationship has been established 
between individuals and renewable energy in their current energy 
regime setting. Generally, the mainstream energy system is fossil-fuel 
based, centralized by states and partially privatized as illustrated in 
Figure 2. Delivering energy from energy generators via a national grid 
is the typical way for households to receive energy in most industri-
alized countries. In this regime, it is assumed that governments and 
energy corporations are main energy providers who are in charge 
of securing electricity supply. All decisions from energy generation 
to supply are made centrally. The role of ordinary citizens is largely 
limited to consuming the energy and paying energy suppliers for use of 
the energy.
2.2 Renewable energy as a Common Pool Resource
2.1.1 Commodification of Renewable Energy
Figure 1 A comparison of conceptualizations of social acceptance. Left image: A socio-material col-
lective of participation (Chilvers and Longhurst 2016, 590) Right image: three dimensions of social 
acceptance of renewable energy innovation (Wüstenhagen et al. 2007; Wolsink 2013, 11)
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The centralization of the renewable energy development is support-
ed by the very influential theory, “The Tragedy of the Commons.” An 
American ecologist, Garrett Hardin (1968), published the article of the 
same title which has provided a profound metaphor in contemporary 
resource management literature. The main argument of the theory is 
that centralization and privatization are the most effective ways to 
manage the common resources without causing excessive exploitation 
(Hardin 1968). His claim is that a human is a rational being that inevi-
tably makes choices based on maximizing benefits that can easily cause 
an overuse of common resources. Because of the self-interest of human 
being, he argues that management of the scarce, shared resources 
requires strong control by states and markets.
 
Perhaps it is not surprising that state-led and market-driven renewable 
energy development produces conspicuous results. One result is the ac-
celeration of commodification of the renewable energy (Devine-Wright 
2007; 2012a; Byrne et al. 2009; Wolsink 2012; Roelich and Knoeri 
2015). In fact, the energy as a commodity is already a predominate per-
ception in many countries and it has not been replaced for the last two 
decades (Devine-Wright 2007; Roelich and Knoeri 2015). The energy 
in the market society is widely perceived as something interchangeable 
like money, labour or land. 
However, the commodification of renewable energy is not beneficial in 
reducing carbon emissions because it is highly likely to prioritize capital 
values over cultural, social and environmental values of renewable 
energy (Devine-Wright 2012). In addition to this, it also causes a social 
dilemma – Enclosure (Ostrom 1990). Mainstream energy provision has 
ensured that only a few actors – central and regional governments, 
large energy corporate entities and few wealthy individuals - participate 
in the renewable energy markets. It renders the general public discon-
nected from energy sources and reduces their role to mere energy con-
sumers and passive end-users. In mainstream energy provision, human 
relationship is eventually limited, separated and deliberated as solely 
acting as commodity and consumers (Pidgeon et al. 2014).
According to Karl Polanyi ([1944] 2001), this phenomenon is under-
stood as dis-embedding from social relations. He argues that economy is 
embedded in social relations and there are no pure economic activities 
disassociated with society. However, in society where market economy 
largely dominates, the economic activities become dis-embedded from 
social relations and develop with its own logics and models. Then, the 
social and interhuman aspects become separated and replaced and com-
munities are inevitably broken up (Polanyi [1944] 2001). 
In light of the dis-embedded process of renewable energy from society, 
there is a growing argument that the conventional regime of renewable 
energy should be replaced by a new forms of institution (Künneke 2009; 
Goldthau 2014; Roelich et al. 2015). The separated social relations 
caused by commodification of renewable energy needs to be re-embed-
ded into society and a new way of governing should be involved in this 
process (Polany [1944] 2001; Clausen 2016). Furthermore, in the new 
way of governing, all actors involved should play different roles other 
than those of commodity owners or consumers (Wolsink 2012a). Taking 
this into consideration, relocating the renewable energy as the CPR has 
received growing attention (Künneke 2009; Goldthau 2014; Roelich 
and Christof 2015). 
Rethinking Social Acceptance of Renewable Energy 
CPRs refers to “a natural or man-made resource system that is suffi-
ciently large as to make it costly (but not impossible) to exclude poten-
tial beneficiaries from obtaining benefits from its use (Ostrom 1990, 
13).” This is not a new idea but a long-standing way of managing 
common resources, which have existed in diverse forms for centuries. 
Common pools resource includes not only resources, systems and 
norms but also activities based on the ideal of CPRs, recently defined 
as “communing” (Bollier 2007). For example, considering energy as 
a CPR implies the governing the energy resources, supply infrastruc-
tures, associated social norms and activities in a collective manner. 
                                                                                                                                
Over the last decade, the concept of CPRs has attracted greater 
interest in the diverse range of social sciences (Laerhoven and Os-
trom 2007). The regained attention is primarily motivated by several 
factors. First, there is an increase of environmental degradations 
over natural resources despite enormous efforts. Recently, the strong 
control by states or energy markets gradually becomes less appealing 
in addressing the environmental and social problems such as global 
warming and preservation of national resources (see more details about 
state failures: Roelich et al. 2015; State and market failures: Ostrom 
and Walker 1997). Instead, continued diminishing of the environment 
resources by over-use requires a second look at the conventional man-
agement institutions over the CPRs to find a new forms of governing. 
In addition, social changes bring the emergence of ‘man-made common 
pools resources’ and the need to discuss how to perceive and manage 
the resources. Previously, the focus of literature on CPR has been on 
natural resource management in areas like fishery, forestry, irrigation, 
water management and animal husbandry. However, with human-con-
structed resources increasingly emerging, literature on governing 
CPRs are also diversified to include various subjects for instance public 
spaces (Barnes 2006), knowledge (Desouza 2008; Basu et al. 2017) 
and information (Beagle 1999). 
In this regard, there is a growing view that renewable energy can be 
seen as new CPR (Byrne et al. 2009; Wolsink 2012a; 2013; Roelich 
and Knoeri 2015; Künneke 2009; Goldthau 2014). There are several 
supporting factors to define renewable energy as a CPR. First, fea-
tures of renewable energy satisfies prerequisites of commons goods, 
which exhibit non-excludable and rivalrous consumption (Wolsinki 
2012a). Second, the importance of renewable energy is considerably 
increasing as an essential part of maintaining a healthy living condition 
(Ostrom 1990; Shiva 2018; Linebaugh 2014). In 2015, United Nations 
published The Sustainable Development Goals Reports 2016 and its 
seventh goal is to “ensure access to affordable, reliable, sustainable 
and modern energy” (United Nations 2016). In our society, which is  
significantly threatened by the increased carbon dioxide emission, re-
newable energy is not an option but is imperative to secure reasonable 
quality of life in the long term.
More evidently, this argument highlights the fact that the renewable 
energy is a collective matter which should be accessible for all and 
needs to be owned and managed by members of communities. Espe-
cially in the conventional renewable energy regime that is dominated 
by centralization and privatization, collective action in managing the 
2.1.2 Renewable Energy as a Common Pool Resource
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renewable energy has been largely neglected. However, approaching re-
newable energy as a CPR sheds light on power of people in minimizing the 
negative effects of human-derived carbon dioxide.  
 
Elinor Ostrom (1990) has proved, through a range of laboratory and field 
studies across the world, that CPRs can be sustainably and equitably held 
at local levels without shortcomings of this resource. Their case studies 
show that self-governance at the local level can be even far more effective 
to govern scare resources than privatization and centralization, generating 
more desirable social benefits as Ostrom stated below (1990): 
 
All efforts to organize collective action, whether by an external 
ruler, an entrepreneur, or a set of principals who wish to gain 
collective benefits, must address a common set of problems. 
These have to do with coping with free riding, solving commit-
ment problems, arranging for the supply of new institutions, 
and monitoring individual compliance with sets of rules. (Os-
trom 1990, 27) 
 
The role of individuals in governing renewable energy is essential. For 
successful governing renewable energy as a CPR, the role of the individuals 
needs to be expanded beyond mere customer and end-user towards that 
of an active and inventive actor, and such transformation can be achieved 
through active public participation (Wolsink 2012a). For example, in a 
commonly owned renewable energy system, people involved in all steps of 
decision-making carry out multiple roles, e.g., energy producers, manag-
ers, supplier and distributors. In some cases, they even suggest advanced 
technical solutions rather than professional technicians (Hyysalo et al. 
2013). The importance of the expanded role of users and its contribution 
to social change are also highlighted in diverse theories such as front-
runners in transition management (TM), niche actors in strategic niche 
management and practitioners in PT. 
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Presumably, there still remains doubt concerning the collective pow-
er in terms of preventing large scale problems such as an increase CO2 
emission. Also, existing ways of public participation in renewable energy 
transition has been considerably limited. In deployment of the renewable 
energy in the conventional way, options for the public to engage in the 
energy transition are few such as structured workshops or official activi-
ties led by external consultants - like regional governments and Consumer 
research led by university (Ryghaug et al. 2018)- are limited. These are 
often described as formal, deliberated (Clausen 2016) and staged (Ryghaug 
et al 2018). Paulos and Pierce (2011, 3) also argue that in this regime, 
users have a limited participation, acting on a ‘plug-and-forget’ basis. 
 
Figure 3 A presentation of collective governance of renewable energy  
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However, there are examples of successful outcomes of community par-
ticipation in governing renewable energy. The first and foremost exam-
ple is Transition Town Totnes (TTT) in England. TTT is one of the leading, 
community-led transition towns which was initiated by Rob Hopkins and 
Naresh Giangrande in 2006. Their main focus is to encourage behaviour 
changes in order to save energy, thereby mitigating man-made carbon 
dioxide. They found the solution from collective action. Most programs at 
TTT, including installing Solar PV panels, are run based on a small-sized 
community called Transition Together (T-tog). In T-tog, a small communi-
ty is formed around 5-6 households and does self-study on energy issues. 
Together, they find ways to collaborate on activities for saving energy. 
In 2011, 56 groups or 468 households participated in T-tog and reduced 
600 tons of CO2 emissions each year. The T-tog experience proved that 
local communities could considerably contribute in reversing global 
warming by managing the CPRs in collective manners (Ashdenawards 
2011) (See more details from https://www.transitiontowntotnes.org). 
 
The Sungdaegol Village (SV) case, in Seoul, South Korea, provides 
another interesting example. SV was first organised back in 2011 by a 
number of middle-aged women who belonged to the committee of local 
children’s library in Sangdo-dong. After the Fukushima Daiichi nuclear 
disaster in 2011 in Japan, the women began to doubt about the modern 
energy system largely dependant on nuclear power. They implemented 
diverse, energy efficient strategies and encouraged the whole village to 
install renewable energy. As a result, SV is now well-known as the citi-
zen-led and energy, self-sufficient village. What is significant about the 
SV example is that, unlike with the TTT, this village had confined spaces 
and limited funds to install new technologies. Fortunately, they found 
small size operations that fit and came up with a mortgage plan to reduce 
the initial investment cost. Remarkably, they made efforts to increase 
the accessibility of the renewable energy by running an energy store, 
Energy Supermarket. Residents of the area could buy small PV panels and 
energy efficient devices there. The village successfully achieved “energy, 
environmental, economic and social sustainabilities through improving 
energy self-sufficiency ratio by communities with awareness of energy 
problem (Lee 2016).” (see more details http://sdgpeople.or.kr)
Figure 4 Left image: Sungdaegol Village (http://sdgpeople.or.kr), Right image: T-tog group’s meeting 
(https://www.transitionculture.org/2010/07/30/first-results-from-transition-together-evaluation/)
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The fore-mentioned cases have not spontaneously emerged. Tremen-
dous effort was put into successful implementation of their objectives. 
Several studies point out that successful governing of CPRs takes place 
once the community reaches certain conditions. Byrne et al. (2009) 
broadly categorised the required conditions into collective responsibility 
and shared benefits, while Dietz and his colleagues (2003) suggested in 
detail the following five conditions: communities need to have an ability 
to monitor resources; they require appropriate rates of change; they 
rely on active interaction and dense social network; they demand a low 
cost unavailable to outsiders; and necessitate users’ support of moni-
toring and rule enforcement (see details from Diet et al. 2003). These 
claims, in turn, can be summarized into two important conditions: 
having knowledge of renewable energy and building a trust among peo-
ple involved. These claims illustrate the importance of social aspects in 
transforming the modern energy regime to that of CPRs: 
2.2.3 Key Conditions for Effective Common Pool Resources   
Empowering Users by Providing Knowledge 
The first condition is to empower people to act by providing knowledge 
of renewable energy. Dietz et al. (2003, 1908) defines that effective 
collective governance needs the ability to monitor the resources. For 
communities to acquire this ability, acquisition of basic understand-
ing and knowledge related to new energy technologies has to precede 
it. People need to comprehend scientific information such as how to 
produce the energy sources and how to estimate energy supply and 
demand. 
 
Such scientific knowledge has to be complemented by empirical knowl-
edge because of the intermittent nature of renewable energy (Pidgeon 
et al. 2014; Roelich and Knoeli 2015). In order to govern the energy 
effectively, individuals must be knowledgeable of the unpredictability 
of nature to be fully prepared against it. By this knowledge, they can 
effectively ensure a constant electricity supply with renewable energy.
 
If people are provided with knowledge of renewable energy, they will 
be able to diagnose problems whenever they arise and find appropriate 
solutions. For that very reason, the first thing the participants of TTT 
did was to study their current energy system. In groups, people went 
through a handbook written by Ron Hopkins and held regular, self-
study meetings. The education gave them the insight that the biggest 
problem of the status quo was not fossil fuels, but increasing energy 
demands. It ultimately led them to consider “behavioural changes” 
the mist important to tackle the energy problem a modern society is 
facing with. The SV example also illustrates the significance of having 
wealth of related knowledge. Prompted by the 2011 Fukushima Daiichi 
nuclear disaster in Japan, special seminars were organised to review 
the current status of their energy system. The villagers also reached the 
conclusion that energy demand increase was the issue to be urgently 
dealt with. They realized that solutions had to include not just changes 
in technology, but also in institutions, economy, and in society as a 
whole.  
 
Most importantly, having knowledge allows a dramatic shift in the indi-
vidual’s position in the renewable energy regime. As discussed earli-
er, in the new institution of the renewable energy, anyone can be an 
energy producer and supplier. Knowledge is the core foundation of such 
empowerment since with the knolwedge people can act as affected 
actors without relying on professionals (Wolsink 2012). The founders 
of TTT and SV were only laypeople and not energy professionals. Rob 
Hopkins, the co-founder of TTT, was a permaculture teacher in Ireland 
and the founders of SV were housewives. But the experience of lead-
ing projects and deeply examining energy issues gave them a change 
to learn about the issue and transformed them into active facilitators, 
prosumers, makers, organizers, teachers and passionate activists. The 
new potential and ability of the individuals and households are fre-
quently referred to as “energy citizenship” in energy transition litera-
tures (Devine-Wright 2007). 
For the successful collective governance of renewable energy, build-
ing trust among members is also crucial. Specifically, sharing own-
ership based on trust among members of community is essential to 
sustain the local governance consistently. There is a general consen-
sus in literature arguing for renewable energy as CPR that shifts the 
ownership from central governments and markets to the local level 
is vital for effective common governing. But without trust among 
members, it is difficult for beneficial values - such as transparency, 
equitability and effectiveness - to take root in their endeavour to 
promote renewable energy and environmental awareness: distrust 
hinders effective governing and equal sharing of responsibilities. 
Dividing the benefits of renewable energy among members could be 
challenging. As a result, discontent could arise and movement would 
eventually become scattered and ineffective.
 
Trust helps the members of any community effectively cooperate and 
communicate. It is also argued that strong community ties are more 
likely to settle conflicts among the members in the governing CPRs 
(Byrne et al. 2009). In addition, positive community relationships 
ultimately lead to increased trust on renewable energy technologies 
which is essential to reduce the public resistance to the technologies.
 
Trusting social relationships support and enable cooperation, 
communication and commitment such that projects can be 
developed and technologies installed in ways that are locally 
appropriate. (Walker et al. 2010, 2657)
 
In order to build the trust in community, Dietz et al. (2003) argue 
that it is crucial to share resources and responsibilities equally. How-
ever, the scholars suggest that what is more significant are frequent 
interactions and ‘dense social network’ among members. Interactive 
dialogue and strong networking in regards to decision-making, as 
well as in managing new energy system, can build strongly reliable 
and trustworthy relationships in the community. A survey conducted 
by TTT also reaffirms the importance of building a close relationship 
that is based on trust. The survey result shows that one of the main 
goals of participating TTT programs was to build relationships with 
neighbours and more than 70 per cent of respondents answered they 
had formed reliable relationships with their neighbours (Ashden-
awards 2011).
Building trust through interactions
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Workshop based, self-building activities can be seen as a suitable 
suggestion to meet the two aforementioned conditions of transform-
ing the modern energy institution to CPRs: to provide knowledge on 
the renewable energy, and to build trust through interactions with 
other participants. Self-building activities, often collectively referred 
to as DIY activity (Do-It-Yourself), include diverse activities to create, 
modify or repair objects without employing professionals (Kuznetsov 
and Paulos 2010). Historically, the DIY activity has been mainly 
understood as kind of leisure activity and had not received great 
attention as an academic research topic. 
However, over the last decade, the activity has been gradually pop-
ular as an academic subject. Due to the advancement of science and 
technology, DIY activities involving diverse technologies have been 
focused in Human Computer Interaction (HCI), STS and in design re-
search fields (Tanenbaum et al. 2013). Low-power FM stations, video 
productions, civic rituals, community gardens and octogenarian tidal 
power systems are some examples (Ratto and Boler 2014). Particu-
lary, in the design research realm, the DIY activities are compatible 
to the term ‘object-center’ design approaches which focus on how the 
object helps the integration of new technologies into society (Jalas et 
al. 2014). The DIY activity has also received a growing interest for 
‘object-oriented engagement’ in environmental issues (Ryghaug et al. 
2018) by questioning how the object acts as a medium of engagement 
in social change toward sustainability.   
 
Such interests are related to the recognition of a critical and politi-
cally transformative power of DIY activity to reflect and intervene in 
conventional system as Ratto stated below: 
The contributions address making as a “critical” activity, an 
activity that provides both the possibility to intervene substan-
tively in systems of authority and power and that offers an im-
portant site for reflecting on how such power is constituted by 
infrastructures community and practice. (Ratto et al.2014, 1)
 
Basically, the DIY activity is considered an opportunity to assemble a 
product involving technologies. However as Ratto explicitly stresses 
above (2011) that a focus of the activity is placed not on the material 
object but on the act of assembling the object. Having the hands-on 
experience with technologies helps practitioners understand how the 
object technically works. More importantly, this activity also amplify 
a meaning of objects and technologies and expands the comprehen-
sion of social issues associated with the particular objects.  
The DIY ethos also acts as a democratic agency. Atkinson (2006) 
affirmed that the creative activity helps practitioners cultivate the 
self-reliance without depending upon professional aids and creates a 
more personal attachment with the object. In addition, the DIY ac-
2.3 DIY workshop as New Way of Participation  
2.3.1 Workshop based DIY Activity
tivities are largely based on open-source technologies which publicly 
increase accessibility to those technologies. This means that diverse 
new technologies and information are available online. Everyone 
has access to these technologies and people can freely exploit them 
by sharing ideas and discussing them with others. Accessibility and 
complete openness provides people a common ground to come up 
with far more creative and advanced solutions than professionals. 
 
More notably, the workshop-based DIY activities, in which people 
assemble material objects together, can strengthen togetherness (At-
kinson 2006; Ratto 2011) by sharing results and the meaning of the 
issues of those objects with others. In doing so, the workshop can 
be “a site of dialogic or discursive for regarding the issues affecting 
them or their communities (Pidgeon et al. 2014).” Sharing the pro-
duction process and opinions about relevant issues, through on and 
offline communities, is more effective to address ‘wicked problems’ 
like climate change which have no well-structured definitions but do 
have diverse possible solutions (Coyne 2005; Ratto 2011). 
 
In light of the transformative and democratic nature of DIY, making 
activities in the form of workshops can be a new way of participating 
in renewable energy transition as well as effectively encouraging 
participants to recognize renewable energy as a CPRs. It is the best 
place to learn and produce self-sufficient, renewable energy devices 
in a participatory manner. Having a DIY activity with others also can 
be a place for interacting with other people and to cultivate a sense 
of community. 
In fact, even though the DIY activities are still not famous topics in 
academic world, the activities- especially the ones covering renew-
able energy technologies- are simultaneously taking place around the 
world. People make rooftop, solar PVs and other small-scale, solar 
heat collectors. They even go on to share experiences, tips and guide-
lines through online communities and forums. Finland is not an ex-
ception to this movement. Jalas et al. (2014) note that self-building 
activities involving renewable energy are also emerging in Finland 
and that schools but a difference is that organizations are taking the 
leading to spur such activities.
2.3.2 A Comparative Case Study
Outcomes of DIY activities as a new way of participation in renewable 
energy transition can be distinguished from other approaches, par-
ticularly one that is based on the industrial production and business 
models. Little Sun (hereafter, LS) is one of the most well-known 
examples of how design and art can socially engage energy issues. 
The LS is a project to promote and sell solar powered lamps designed 
by a renowned installation artist, Olafur Eliasson. The project was 
launched in 2012, with an aim to raise awareness regarding energy 
problems in developed countries and to provide electricity to those 
with no access to it in developing countries. It’s website states their 
objective as follows:
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Figure 5 Images of the Little Sun. Left from the website (https://littlesun.com/ ) and Right by Anton-kurt
Despite the successful outcomes, some have criticized this approach 
based on industrial production and the business model. Simoniti 
(2018) expresses doubt concerning the efficiency of LS, compared 
with the Liter of Light (Isang Litrong Liwanag) (hereafter LL). The 
LL is a DIY light based on simple circuit, open-source and appropri-
ate technologies. In this project, people make the light, and this 
experience is more likely to give them a chance to understand the 
electrical system and become empowered to control the products. 
This outcome is not LS provie the participants. In addition, Ebbesen 
(2017) strongly criticizes LS project being “a western tradition of 
patronizing romanticism regarding the development of non-Western 
cultures (59).”  
It is still early to conclude if the approach adopted by LS to renew-
able energy is not effective. It at least has been quantitatively effec-
tive in diffusing the renewable energy. However, the bottom line of 
the criticisms is that product centred and the business model based 
solutions are more likely to produce the same dilemmas that the 
conventional energy system poses. This thesis provides rich discus-
sions on the issues of commodification, dis-embedding from social 
relation and the limited role of users. As Perovich (2018) urges, the 
market solutions will misguide people into false sense of participa-
tion when it comes to renewable energy:
Product like Little sun may lead us to believe that we can 
purchase our way out of the energy problem or cause us to 
feel like we’ve done our part by buying a lamp, and allow 
use to avoid looking more deeply at how environmental and 
social issue are embedded in our society. At the same time, 
the significant reach of Little sun shows that Olafur was 
successful in activating a population and channelling their 
desire to contribute to solving this problem. People want 
to do something – can we find way to help them do more? 
(Perovich 2018, 12) 
Contrary to the approach based on industrial production and busi-
ness models, the DIY activities produce various outcomes, especially 
in terms of the level of public engagement in renewable energy tran-
sition. Above all, individual participants can create unique results 
in the procedure of building renewable energy products, reflecting 
their own ideas and preferences. This uniqueness enables the par-
ticipants to build an emotional attachment to the objects made and 
encourages them to remain active in what they are participating in. 
Also, DIY activities empower participants and transform them from 
passive customers to active players. The self-building experiences 
allow them to acquire abilities to produce, control and organize 
renewable energy for themselves. Additionaly, it is expected that 
DIY experiences will give participants more opportunity to intervene 
in systemic problems in different ways by providing deeper insights 
into the energy issues. Lastly, the DIY activity in the form of work-
shop can increase a possibility of collective action in governing 
renewable energy by providing participants with more chances to 
interact with others having similar interests.  
… Little Sun is a wedge that opens up the urgent discussion 
about bringing sustainable energy to all from the perspective 
of art to raise awareness about the unequal distribution of 
energy today. (Little Sun 2019)
 
The LS adopts the One-For-One model, which is a well-known social 
business model. Toms shoe company is one good representative 
example of this. People living without electricity in electricity-scarce 
nations - as seen in parts in Africa- have an opportunity to buy two 
solar lamps at cost price for every one lamp that LS sells in developed 
countries. The LS announced that almost 900,000 lamps were sold, 
over 500,000 lamps were distributed in off-grid regions. Approxi-
mately fifty million dollars was saved (Little Sun 2019) from these 
sales. 
  
Table 1  A comparative analysis between Little Sun and Workshop-based DIY activity
Model
Little Sun Workshop based DIY activity
One-For-One business Self-building activity 
based on open-source
Commodity
Providing an experience of making 
self-sufficient energy generators
Consumption
Common pool resource
Customers, 
Passive end-users
Self-building (DIY)
Quantitative effectivenss 
Economic benefits 
Active actors 
e.g., energy producers and makerss
Imitating social dilemmas of conven-
tional energy regimes - 
Limited role of user, commodification 
of energy, 
dis-embedding from 
social relation 
Empowering citizens,
An Increase of a possibility 
of collective action, 
An increase the social acceptance 
at local level
Quantitative ineffectivenss 
Object
Value of Energy
Activity
Users
Advantage
Disadvantage
Selling Ready-made 
and industrial product
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In this chapter, the diverse literature related to social acceptance, 
the notion of CPRs and DIY activities have been reviewed to unveil 
scholarly accounts on why the social resistance to renewable energy 
has emerged and what alternative approaches are possible to increase 
public participation in renewable energy transition. The following 
findings are noteworthy: 
 
First, the social response should be understood as an outcome of 
dynamic interactions among people, renewable energy technologies 
and the ways that people participate in renewable energy transition. 
Until now, social acceptance has mostly been investigated in the light 
of technical issues, personal preference or highlighted as a one-off 
event. However, the newly emerged argument on public response 
perceives public reaction as a flexible phenomenon that changes 
according to human-energy dynamics and ways of participation in the 
transition. 
 
In a conventional energy regime, the relationship between human 
beings and energy, however, appears to be deliberated, institutional 
and one-way. It is evident that the current energy regime is largely 
driven by states and markets. While energy has been predominantly 
perceived as commodity in the current regime, roles of individuals 
are largely limited to consumption. The commodity-consumer rela-
tionship causes several social dilemmas: accelerating commodifica-
tion of renewable energy; dis-embedding from social relations and 
significant limitations on the human-energy relationship which will 
eventually prevent the general public from participating in energy 
transition. Therefore, this thesis argues that there is an urgent need 
to reshape the human-energy relations towards more interactive, 
democratic and diverse outcomes. This would be a crucial prerequi-
site to increase the social acceptance of renewable energy. 
 
Approaching renewable energy as a CPR can be one of many alterna-
tive ways to restructure relationships. The notion of CPRs highlights 
the importance of collective action in governing common resources 
which has been largely neglected in the current arrangements to re-
duce atmospheric carbon dioxide. Approaching the renewable energy 
as something to be managed in collective manner also enables people 
perform as active and politically powerful players such as energy pro-
ducers and makers. This approach will eventually transform the hu-
man-energy relationship into one that is more interactive, democratic 
and active. TTT in England and SV is South Korea are the successful 
examples of approaching renewable energy as a CPR. 
 
In order to approach renewable energy as a CPR, this thesis proposes 
workshop-based, self-building activity, which also called Solar DIY 
Workshop. This is an effective way to empower the participants to be 
engaged in self-sufficient, renewable energy production by providing 
knowledge of renewable energy. Also, participants will be encour-
aged to remain active as they are given a forum to interact with oth-
ers and act on the environmental issues of their interest in the work-
shop. Therefore, this thesis will further explore the workshop-based 
2.4 Summary  
DIY activity as a new model of participation for renewable energy 
transition. Contrary to the approaches based on industrial products 
and business models, DIY activities can empower practitioners by 
providing a place to involve participants in self-sufficient energy 
production and by building a sense of community through diverse 
interaction with other participants. 
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Figure 6 A representation of the perspective on social acceptance of this thesis.   
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The previous chapter drew on a diverse body of theories from social acceptance of 
renewable energy, CPR and DIY activities, and suggested Solar DIY Workshop to 
impact participants in recognizing renewable energy as a CPR. In order to clarify 
the impact of the DIY activity, this thesis employs qualitative research, primarily of 
action research. Qualitative research is an effective methodology to investigate gen-
eral understanding and experiences in details on a specific phenomena by exploring 
behavioural patterns, opinion and emotions (Silverman 2005). Action research is 
a participatory inquiry to collect this qualitative data. This thesis primarily adopts 
action research because it is an appropriate method to observe an influence of a cer-
tain activity on practitioner’s perception regarding issues. However, as explained 
above, public attitude to renewable energy is inconsistent in many cases. Semi-con-
structed interview is employed as additional method to obtain more accurate and 
deeper insight into the impacts of the workshops and participants’ perceptual 
changes on renewable energy.   
Research Method  
03. 
Action research, also known as participatory action research, is 
an interactive research method that links action and reflection to 
produce the most effective practical knowledge to bring about a 
desired social change in communities (Reason and Bradbury 2008). 
This method was developed to challenge the way conventional social 
scientists observe subjects which had been predominantly focused 
on finding scientific “truth” (Greenwood and Levin 2001). Thus, the 
prominent aim of action research is to balance theory and practice in  
generating effective knowledge for mitigation of social challenges. 
 
“…research action is about working toward practical out-
comes, and also about creating new forms of understanding, 
since action without reflection and understanding is blind, 
just as theory without action is meaningless.” (Reason and 
Bradbury 2008: 4) 
 
Action research has been adopted primarily in educational literature. 
However, as current “wicked” problems, such as climate change, 
are “complex, uncertain and non-linear”, it needs multi-level and 
pratical solutions. A variety of social science researchers frequently 
call for action research to propose a practice-based solution for miti-
gating the problems (Wittmayer et al. 2013). In this regard, sustain-
ability is one of research communities the importance of practice is 
growing so that the action research is actively involved in generating 
knowledge as well as guiding practical action to bring society toward 
sustainability (Ibid. 2013).
However, action research also has several limitations. Rapoport 
(1970) reveals three dilemmas: First is “ethical dilemma” which 
involves the value of issues involved in research; second is ‘goal di-
lemma’ which precludes researcher’s and client’s interests; and last 
is ‘dilemma of initiatives’ in which research evolves without consid-
ering its clients.  
Despite the limitations, action research is the best choice to explore 
the impact of the workshop in regard to participants’ understand-
ing for several reasons. First, action research highlights not only 
the importance of the practice but also its effects on practitioners’ 
awareness. It also accentuates the importance on the atmosphere 
where the practice is carried out. Kemmis (2009) emphasizes that 
the focuses of action research are placed on certain ‘practices’ of 
practitioners, their ‘understanding’ of the practices and ‘conditions’ 
that the practices are conducted. Riel (2017) also underlines that the 
action research enables an in-depth study on certain practices and its 
effects on organizational context.
In addition, the strength of action research is to capture changeable 
practices by revealing the configuration of actors in shaping the 
phenomena (Reason and Bradbury 2008). DIY activity will play out 
differently each time depending on who participates and with which 
technology is being undertaken. The application of action research 
is expected to allow researchers to capture the change during the 
3.1 Action Research 
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self-building activity in each workshop; it also takes note of its im-
pact, which is caused by differences in technologies applied, partici-
pants and with the conditions where the practice is taking place.    
 
Action research is also a suitable method for observing how people 
recognize the importance of collective power. first, this approach 
generates a participatory process by blurring a boundaries between 
experts and ordinary people to produce practical knowledge. Ac-
cording to Clausen (2016), the participatory process enables to open 
free space for communications and to rethink a novel way of action. 
Moreover, the democratic dimension of action research helps to 
create cooperation among participants as well as to solve problems 
of modem society (e.g., solely depending on regulation and privat-
ization). Therefore, applying action research for this thesis is also 
beneficial to enlighten participants’ understanding about collective 
action in tackling sociel problems our society is facing.  
Figure 7 An iterative practice cycle (inspired by Lewin (1946))   
Reflecting
Planning
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Acting
Date Gathering 
Date Analysis 
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   Reflecting on action 
Applying the Feedback 
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03. Research Method
To balance between theory and practice, research needs to be carried 
out with an iterative practice cycle as illustrated in the following 
figure. Lewin (1946) suggests the practice cycle consisting of four 
steps: planning action, taking the action, gathering and reflecting 
upon findings and applying the findings into a new action. Through 
the circulated process, researchers can produce more effective 
practice based abundant reflections. The solar DIY workshop for this 
research was planned by adopting four steps of iterative practice 
cycle for action research (1946).
An Iterative Practice Cycle of Action Research 
This research began by diagnosing issues of social acceptance of 
renewable energy and planning a self-building activity as the effec-
tive means for increasing public engagement in renewable energy 
transition. Organizing workshops requires diverse tasks and consid-
erations, for example preparing tools, structuring the workshop and 
advertising the workshop. The problems of the conventional energy 
regime have been already identified in previous chapter – the com-
modification of renewable energy driven by centralization and privat-
ization, which restricts a relationship between human and renewable 
energy to be deliberated, institutional and one-way. The theoretical 
exploration of the dilemma of the energy regime concludes that 
there is a need to shift public understanding of renewable energy 
toward that of a CPR. In order to address the need, workshop based, 
self-building activity is organized to bring a change in public percep-
tion on renewable energy.  
In the second step, self-building activities, in a form of workshop, 
are conducted as a case study. This thesis poses two sub-objectives 
of the workshop to encourage participants to perceive renewable en-
ergy as a CPR. The first is to empower participants of the workshop 
by providing knowledge regarding energy. The second is to allow 
a chance for communication between other participants. In these 
steps, it is expected that the participants of the workshops learn how 
to involve themselves in self-sufficient energy production as well as 
how to cooperate and interact with other participants. In addition, 
since action research requires development of practice through the 
iterative cycle, the building activity of each workshop differs slightly 
by workshop.
Planning
Acting
The third step is to collect and analyse the data obtained by the 
preceding actions. Basically, data was collected by observation and 
obtaining feedback from participants. However, in this thesis, the 
semi-structured interviews are also involved to measure the impact 
of production activity on the participants’ understanding about re-
newable energy. Because the public attitude to renewable energy is 
inconsistent in many cases, a additional methodology - which gives 
an accurate insight into participants’ perception on renewable energy 
- is necessary. 
Observing
Following step is to reflect upon results of the acting. Collected and 
analysed data from previous stage can be shared with critical col-
leagues or participants of workshops. The results of the sharing and 
reflecting are used to provide a better activity in next workshop. 
Reflecting
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As previously stated, semi-structured Interviews were adopted as 
an additional method in the observation phase of iterative practice 
cycle because the public attitude to renewable energy is frequently 
inconsistent. The semi-structured interview is a method that ex-
plores practitioners’ awareness and experiences in detail regarding 
a specific phenomenon (Silverman 2005). The semi-structured 
interview is an appropriate choice to gain accurate insights into 
the public understanding on renewable energy because it allows 
interviewees to openly and freely express their views. The method 
will aid in exploring discrepancies between the positive public atti-
tudes towards renewable energy technology and what participants 
actually do in their real lives and why. 
Significantly, the interview is conducted by utilizing a mixed form 
of the questions. It consists of open-ended questions, multiple 
choice questions and Likert scale questions (0-5). This was main-
ly because of time constraints. Since the interviews have to take 
place within the workshop, the interviews were conducted within 
approximately ten minutes. Adopting diverse forms of questions 
helped to conduct the interviews in a timely manner.  
Especially, the Likert scale questions are used to generate compar-
ative data. They are generally used for quantifying attitudes and 
emotions in the responses, which are difficult to measure (Boone 
and Boone 2012). The Likert scale data frequently causes a contro-
versial discussion of whether it belongs to qualitative or quantita-
tive research. For clarity’s sake, this method is used to produce the 
qualitative data in this thesis, accompanying open-ended ques-
tions to ask the reasons for their choices in Likert scale style. 
 
Interviewed data is then analyzed using thematic analysis. The 
thematic analysis is a widely used method for analyzing qualita-
tive data which identifies ‘commonly recurring themes’ within 
data (Braun and Clarke 2006). The biggest advantage of applying 
thematic analysis is that it allows researchers to understand which 
themes the participant is mostly concerned with related to the 
topic (Guest et al. 2011). Braun and and Clarke (2006) introduced 
six phases of conducting thematic analysis:
1. becoming familiar with the data by reading multiple times
2. generating initial code of the date
3. searching for themes which are mentioned multiple times 
4. reviewing the themes collected 
5. defining the themes 
6. producing the report. 
The thesis follows these steps to analyse interview data.
 
03. Research Method
3.2 Semi-structured Interview
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After having introduced the research method, this chapter illustrates a process 
of planning and implementing the Solar DIY Workshop. The Solar DIY workshops 
originally were a part of a course, Personal Project of Department of Design, in 
Aalto University, in 2017. The workshop was designed and facilitated with Soroush 
Morardi, a Master’s student in Creative Sustainability. Overall, six Solar DIY Work-
shops were held in different locations across Finland from May 2017 to November 
2018 and participants varied in age, background and gender.
Case Study
: Solar DIY Workshop 
04. 
Acknowledging the obstacles of public engagement in renewable 
energy transition, i.e., commodification of renewable energy driven 
by centralization and privatization and a limited relationship between 
people and renewable energy, this thesis concludes that a change in 
perception of renewable energy as a CPR is necessary. This is essential 
in transforming the traditional relationship into one that is more inter-
active and democratic, ultimately increasing the social acceptance of 
renewable energy. To start to change perception, the Solar DIY Work-
shop (hereafter SDW) aimed to realize the following goals:
To impact on participants to understand renewable energy as 
a common pool resource. 
Understanding renewable energy as a CPR means that the community 
as whole should perceive this energy as something they can govern 
effectively. As stated above, approaching renewable energy as a CPR 
requires new abilities on behalf of the users: an ability to produce, 
manage the renewable energy and an ability to cooperate with others 
in governing the renewable energy. These abilities can be achieved 
by acquiring the knowledge regarding renewable energy and having a 
dynamic interaction with others.
Taking these into consideration, two sub-objectives of the SDW are 
defined as below. 
1. to empower the participants to govern the renewable en-
ergy by providing knowledge for building a renewable energy 
product. 
2. to make the participant to think positively about commu-
nity-led renewable energy initiatives through diverse inter-
actions among the participants.  
SDW targets people living in rural areas. As stated above, the renew-
able energy transition needs to be dealt with at the national level, 
which includes smaller cities in the countryside. However, there are 
differences among these cities in terms of the accessibility to informa-
tion regarding renewable energy. Generally, this gap has been seen as 
a ourcome of difference of technical, physical and financial resources 
that are applied into renewable energy development between rural 
and capital cities. However, this thesis assumes that the gap can also 
occur because of a difference of technical and practical ability of actors 
between rural and advanced cities. Presumably this difference between 
technical and practical ability could lead participants to be less active 
in energy transition involvement. Taking this difference into consider-
ation, the target group of the workshop of rural residents was chosen 
(Morradi and Park 2017).
4.1 Objective of Workshop 
4.2 Target Group 
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Figure 8 An image above, a solar PV light. An image below, a solar PV charger
Planning the SDW required diverse tasks and considerations ranged from 
designing the procedures of production to advertising the workshop. 
First SDW was planned based on eight questions as follows. The follow-
ing five SDWs were slightly redesigned by acting upon the observations 
and insights gained from previous workshops.   
Solar PVs, of renewable energy technologies, was chosen. The solar PV 
is a leading clean energy source to reduce the man-made CO2. Its use 
reports the most rapid growth and reasonable price rate (REN21 2017). 
Due to its high accessibility and affordable prices, solar PV has been 
largely promoted in many countries and has become the most conspic-
uous energy technologies. The other reason to choose solar PV is that 
building a Solar PV generator requires only a few components (e.g., a 
charge controller, a battery and an inverter). The procedure of assem-
bling solar PV products is less demanding for amateurs. Before becom-
ing involved in the SDWs, participants were able to choose a product to 
make from two possible options: solar PV chargers or a solar PV lights. 
Both products are practical in modern life so that participants would be 
highly interested in the products and use them on a daily basis.
Building solar PV lights requires a panel (0.5W, 5V/100ma), Battery 
(2000Am), LEDs and a charge controller. The components of solar 
PV charger are two panels (each 4.5w, 6V/ 750ma), a diode and a 
charge controller. At first, we looked for the components exclusively 
in Finland. However, there were not enough electrical stores that sold 
the components. We had to order most of the components from other 
countries.  
4.3 Planning of Workshop
1. What to make?
2. Components Involved?
 Figure 9 Left. Components of solar light, Right. Components of solar charger
Figure 10 Images of prints of the workshop 
One of the biggest concerns in planning the first workshop was the lan-
guage barrier. This was because we assumed that participants in rural 
areas were not fluent in English. Because of this, we decided to conduct 
the workshop mainly in English but also prepared printed materials in 
Finnish. Most workshop contents were interpreted in Finnish as seen in 
following images. The procedure of the making solar PV products was 
also illustrated with images and text. We also invited Finnish native 
speakers to attend the workshop: one was the energy expert living in 
Lohja; the other was a student studying on Art Education in Aalto uni-
versity (Moradi and Park 2017).  
3. How to communicate with participants?
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Figure 11 Slides of presentation of SDWs
As explained above, providing knowledge of the uncertainty and inter-
mettency of renewable energy is important to help participants man-
age it more effectively. In this workshop, several subjects about the 
uncertainty and intermettency of renewable energy were addressed: 
biased views, challenges of current energy systems and limitations of 
solar energy in Finland. These are to increase the understanding of 
renewable energy and remove prejudices about those technologies. It 
would eventually help participants to manage and apply the knowledge 
effectively. 
In order to advertise the workshop, online and offline methods were 
used. We made A4-sized flyers to provide information concisely and 
clearly to the public. The flyers were available in English and Finnish 
so as to appeal many people as possible. We hung the flyers on bulletin 
boards in public spaces such as local libraries and club houses. Adver-
tising with social media could be more effective to reach other sorts 
of people compared with advertising with the flyers only. We created 
an event page on Facebook to attract attention of those who are more 
active in social media but less active in public spaces.     
04. Case Study: Solar DIY Workshop
4. What information would be delivered?  
5. How to Advertise?
Figure 12 Advertisement flyers 
The participants were required to enroll in the workshop in advance 
because we had to prepare the space, tools and components based on 
the number of participants. They were able to enroll by email with their 
names and contact information in case of urgent cancellation. Once 
enrolled, they were provided with options on which solar PV products 
they would like to choose: solar chargers or lights.   
Active interaction among participants is one of essential goals of the 
workshop as illustrated above. Thus, the workshop was designed to in-
crease interactions. For example, people were divided into two groups 
depending on what product they chose to make: solar chargers or solar 
lights. Two people were given one set of tools to share. Especially for 
soldering work, participants were encouraged to collaborate with each 
other. For example one participant had to hold the wire and the other 
had to use the soldering tool. Online communication was another way 
to increase the interactions. Participants can share images of their final 
products and uploaded their questions to online communities– Face-
book group, Solar PET. 
6. How to enroll?
7. How to encourage diverse interaction among 
participants? 
Table 2 The structure of SDW
During 
workshop
Enrolment
Registration
Selection of product: chargers or lights
Introduction Facilitators - Why we hold the SDWParticipators - Why they participate 
Testing 
Introducing the purpose of SDW
Biased views 
Challenges of current energy system 
Limitations of solar PVs in Finland 
Sharing 
After
 workshop
Information 
session of  
renewable 
energy 
Before 
workshop
Making 
a Solar PV 
product 
Providing 
knowledge
Self-building 
activity
Explaining basic principles of solar PVs
Making solar PV products 
Cooperating with other participations 
Testing the products they built outside under the sun 
Asking questions and sharing final image of the 
products in Facebook group page
Consequently, the workshop consisted of five phases, and the structure 
of a two-hour SDW is illustrated below. 
8. Structure of the Workshop
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Overall, six SDWs took place in different regions in Finland from 
2017 to 2018. Each workshop had different types of participants, 
places and atmospheres. As action research occured, every workshop 
recorded slightly different responses from participants, and the ob-
servations were applied to the subsequent workshop to improve the 
activity experience.  
The first Solar DIY Workshop was held in city of Lohja. We choose 
the Lohja for the first SDW becuase Lohja is also a rural area where 
ordinary Finnish people live and where we could observe their under-
standing of Solar energy. At the same time, it is located near Helsin-
ki, where two of the facilitators lived.  
Nineteen people in total participated in the first workshop. Surpris-
ingly, the participants were from a wide range of age, background 
and gender. A child, who was around 5-7-years old was our young-
est participant who came with his father to make a solar charger; 
a mother and daughter also joined the workshop and helped each 
other. Participants worked quietly, but actively participated in the 
workshop. They asked a lot of questions and shared their ideas re-
garding renewable energy. We found that some participants who had 
knowledge about electricity helped the others. After completing their 
projects, each participant tested the solar PV product they assembled 
under the sun. When they saw that it worked well, they were sur-
prised about basic principles of solar PVs as well as a fact that their 
device actually produced energy. One participant responded that it 
was something they never experienced before. 
- Received overall good responses 
- Some of the participants were struggled to understand the assem-
bly process, so they asked us to further explain basic principles of the 
electricity. 
- A need for some different examples when explaining about voltages 
that PVs produce and that how this varies according to PVs size.
- Supplemental visual materials and explanations were necessary 
because what was provided was not sufficient. 
- Generally, most participants spoke English well. 
- The participants needed more time to complete the products they 
made.  
- A further interest in SDWs resulted from residents who lived in 
other cities and heard about the workshop.
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4.4 Implement of Workshops
First Workshop in Lohja 
Reflections from the First Workshop 
Figure 13 Pictures of the first SDW in Lohja  (Photo by Dan Palarie)
Rethinking Social Acceptance of Renewable Energy 
48 49
For the first SDW, we targeted people living in rural areas. However, 
we found that there was also high interest in the self-building activity 
of renewable energy in Helsinki city. Thus, we decided to hold the 
next workshop in Helsinki. 
Second SDW was held on September of 2017 in Turntable of Dodo or-
ganization. (Kääntöpöytä, Dodo). Dodo is one of Finnish environmen-
tal organizations focused on diverse local and global environmental 
issues. The Dodo was founded in 1995 and had already initiated many 
such activities at the community level. We asked them to provide 
the venue for the workshop and they were willing to do so. They also 
helped us to advertise the workshop by sharing flyers with volunteers 
and members of their organizations. Thanks to their support, eigh-
teen people came to the workshop. As we expected, there were more 
international people than were at the first SDW. The basic setting of 
the workshop was the same as the first workshop; a set of tools were 
given to two people and each person was encouraged to cooperate 
with a person sitting in front of them. After the workshop, partici-
pants tested their products under the sun. 
- More attention is required when soldering because it is too hot.  
- Participant attitudes about renewable energy seemed more positive 
when they saw that their chargers were actually producing electricity 
under the sun. 
- An increasing interest toward SDW resulted from other organizations. 
- Making a solar PV charger was more popular than building a solar PV 
light.  
Second Workshop in Helsinki 
04. Case Study: Solar DIY Workshop
Reflections from the Second Workshop 
After previous workshops, even though the SDW was a small-sized 
workshop with simple methods, we received favorable responses 
from participants and organizations associated with environment 
and sustainability. One of notable achievements was that third 
workshop was conducted with support from Suomen ympäristöke-
skus. (Finnish Environment Institute, SYKE) Thanks to support by 
SYKE, the third SDW took place on 23th September 2017 in a class-
room of University of Eastern Finland. An employee of SYKE, who 
also worked in University of Eastern Finland, supported us during 
the workshop ; she assisted by reserving the venue and taking pic-
tures. Fourteen people participated and most of them were students 
of University of Eastern Finland. The same structure of SDW was 
applied at the third workshop.  
Figure 14 Pictures of the Second SDW in Helsinki (Photo by Houman Taleghani)
Third Workshop in Joensuu
Reflections from the Third Workshop
- A need to upgrade the capacity of PVs because it took too much 
time to charge a phone with current solar PV products.   
- Participants communicated that they wanted to be provided a 
cover for their solar PV charger in the workshop.  
- It seemed that testing the product under the sun was essential to 
change participant perceptions of solar PVs.   
- People prefered making solar chargers to solar lights. Some par-
ticipants chose to make the light because of limited availability of 
solar PV changer components. 
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Figure 15 Pictures of the third SDW in Joenssu
Upgraded components: 
A panel (5W, 7V/ 0.65A)
A battery (10,000mAh)
DC-DC step up converter 
(6-18 input, 5V, 2A output)
Diode (max 1A) 
Figure 16 Upgraded components of the solar PV charger for Fourth workshop 
The fourth workshop was also done with support from SYKE. SYKE 
was previously planning a project to build sensor boxes charged by 
solar PV chargers. The SDW was invited as part of this project to 
teach how to make solar PV charger. Since the SDW was a part of 
another project, new tasks were given by SYKE. The tasks were as 
follows:
- To educate teachers involved in the workshop about how to make 
a solar charger with solar PVs. After this, the teachers were expect-
ed to direct their students in the same activity. 
- The solar charger should produce certain amount of energy en-
abling operating a sensor box for a day without employing other 
energy sources. 
- The charger should be higher water-resistant.
The biggest challenge of these new objectives was to design a 
weatherproof cover for the charger. Because the sensor box was 
intended to be installed outdoors, the solar charger also needed to 
be operational under all weather conditions. Thus, it needed to be 
heavy-duty, easy to handle and water-resistant. At the same time, 
the cover had to be sustainable. As a result, we chose to use  recy-
cled tarpaulin which is commonly used for covering trucks. We tried 
to contact several tarpaulin retailers in Finland and one of them 
provided used tarpaulin for SDWs.
Fourth Workshop in Helsinki 
In order to meet the new requirements, the solar DIY activity need-
ed to be redesigned. PVs were upgraded so that they would produce 
more energy to operate a sensor box without depending on tradi-
tional, on-the-grid power. In addition, the production of a battery 
and water resistant cover was added to the DIY activity.
Rethinking Social Acceptance of Renewable Energy 
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- Tarpaulin was a good material; however, it was hard to handle for 
some of the participants.  
- For ice breaker, introducing themselves was a good idea. 
- We needed to encourage participants to feel more free and creative 
in production because some of them became stressed when they 
could not exactly follow the assembly steps that facilitators had 
suggested. 
- The need to add Velcro to attach the charge controller to the cover. 
- If all participants made the same product (solar PV charger), it was 
easier for them to concentrate in making.  
- More and more people inquired if they could buy the DIY kits in the 
market. 
- We needed to find a more effective way of delivering the instruc-
tion because the printed instructions were not adequate for a two-
hour workshop. The easiest and most suitable means seemed to be 
showing an instructional video.   
Reflections from the Fourth Workshop 
The workshop took place in SYKE headquarters in Helsinki, in Jan-
uary 2018. The participants were twelve teachers that came from 
all around Finland - Jyäskylä, Rauma, Lohja, Turku and so on. They 
did not know each other but actively cooperated with each other. 
In order to teach their students after returning to their schools 
where they taught, they cautiously recorded all the steps of making 
the solar PV charger. After the production session was complet-
ed, we answered many questions such as where participants could 
purchase different size of PVs and how to build the rooftop PVs for 
their summer houses. 
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One of the participants of fourth workshop invited us to host the 
next workshop in their school in Jyväskylä. He was a biology teacher 
and wanted to share the DIY activity with his colleagues. Overall, 
fifteen teachers from Jyväskylä and neighbouring regions came to the 
fifth SDW. 
Prior workshops were held in places not intended for the self-build-
ing activity. However, the fifth SDW took place in a actual workshop 
which was an ideal place for DIY production. The workshop was 
equipped with various tools and big tables. In addition, one of the 
participants was a technician from the facility who helped other 
participants by showing them the proper way to handle tools. He also 
provided extra materials. 
For the workshop, a new instructional video was introduced and we 
encouraged participants to be more creative and free in their proce-
dure of production as the facilitators suggested. In the beginning of 
the workshop, some of the participants kept asking which was the 
right way to make their item. We tried to encourage them to make 
it in a way they wanted. Consequently, final products were very 
unique, different and creative, reflecting each one’s idea. Some of 
the products created were superior to the facilitator’s product. For 
example, one participant wanted to put Velcro in different way and it 
was more effective and advanced than the method that the facilita-
tors had suggested. In addition, one participant who made a mistake 
in his production refused to accept a new DIY kit (to start over) be-
cause he thought the mistake was a innovative part of his design.  
04. Case Study: Solar DIY Workshop
Reflections from the Fifth Workshop 
- Found that even participants of previous SDWs could be organizers 
of following workshops.
- The participants could be far more creative in production beyond 
our expectations. 
- In some cases, they created better devices than those made by 
facilitators. 
Fifth Workshop in Jyväskylä *
* For reasons of health, I could not participant in the workshop as facilitator. The explanation of 
the workshop was written based on remark of other facilitator, Soroush Moradi. 
Figure 19 Pictures of the Fifth SDW in Jyväskylä
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The sixth workshop took place as a part of Espoo Wärk:fest, in Octo-
ber 2018. Espoo Wärk:fest is a Maker Faire which takes place every 
year in Espoo city. We decided to participate in the Faire to meet 
diverse people interested in DIY and renewable energy as well as to 
interact with other makers. Overall, thirty-eight people made solar 
chargers in our workshop. This workshop was slightly different in 
terms of the process when compared to previous workshops. People 
passing by our venue were able to participate in the workshop with-
out enrollment. Since almost half of participants were family mem-
bers with children, the options of of sharing tools and helping other 
participants were reduced. However, cooperation between family 
members and friends was increased. Another difference - compared 
to the other workshops - is that makers, who  already had knowledge 
and experiences on renewable energy, were actively involved. They 
also helped us explain how the solar PVs works to younger partici-
pants. 
Sixth Workshop in Espoo 
Reflections from the Sixth Workshop 
 -  We had too many participants compared to the prior workshops. 
This workshop did not fully meet the objectives of SDWs
-  It was very difficult to interact with participants compared to previ-
ous SDWs. 
- An increasing request to purchase the kit in market – some wanted 
to give it to their friends as Christmas gift, while other wanted to try 
it as a family activity. 
- The interaction with other makers inspired us and gave many new 
ideas about the workshop. 
- Experts of renewable energy enjoyed building solar PV products 
because they also rarely had hands-on experience with renewable 
energy technologies. 
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Figure 20 Pictures of the Sixth SDW in Espoo (Photo by Houman Taleghani)
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Table 3 Summary of six SDWs
1
2
3
4
5
6
Venue Date The number of participants SponsorsRegion
Lohja
Helsinki
Joensuu
Helsinki
Jyväskylä
Espoo
5 cities
City Library
Kääntöpöytä
Greenhouse
University of Eastern 
Finland
Suomen ympäristöke-
skus (Finnish Environ-
ment Institute, SYKE)
Workshop in
Kilpisen 
yhtenäiskoulu
Ison Omena library 
and Palvelutori, Espoo 
wärk:fest 2018
6 locations
6 May 2017
15 Sep 2017
23 Sep 2017
24 Jan 2018
18 oct 2018
19
18
14
12
15
38
116
Novago, City of 
Lohja
Dodo organization
SYKE
Maaseudun 
Sivistysllitto
SYKE,
Tarpaulin
Kilpisen 
yhtenäiskoulu
Espoo wärk:fest 
2018
25 May 2018
The workshops took place in six different locations in five cities of 
Finland. We had over one hundred participants. Diverse partners were 
involved in holding the workshops: regional governments, private 
companies, non-government organizations and governmental organi-
zations. The results of the six SDWs are summarized as below.
At the end of SDWs, participants uploaded pictures of their final 
products to social media in order to communicate among participants 
even after the workshop. Later, some participants uploaded final 
images of the products with covers that they designed in Facebook 
group as seen below. However, after providing tarpaulin for the 
charger covers in the SDW, no one shared the results of this in social 
media. 
Final Images of the Products Shared Through Social Media 
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4.5 Summary of Workshops
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All SDWs were conducted in cooperation with diverse partners (e.g., 
regional governments, non-governmental organizations and private 
corporations). Each one helped us to hold the workshops successfully 
in many ways. For example, a Novago entrepreneur based in Lohja 
helped us find a workshop venue, solved the financial difficulties 
and addressed language barriers. Dodo also provided a conservatory 
and helped with advertising the second workshop. In addition, some 
organizations gave a material support. For instance, SYKE support-
ed two SDWs – third and fourth SDWs - by providing material fees, 
design fees and travelling fees. The company, Tarpaulin, also con-
tributed reusable tarpaulins for us to use.  
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4.6 Reflection of Workshops 
Before organizing SDWs, we assumed that most participants would 
be predominantly male adults interested in DIY activities. However, 
the participants actually were from a wide range of ages, nationali-
ties, genders and professions. A 5-year-old boy, for example, seemed 
to be our youngest participant who came with his father; a mother 
and daughter came to the workshop together and helped each other. 
Moreover, even some participants we interviewed had expertise in 
renewable energy, e.g., a master’s degree student and a professional 
researcher of renewable energy. 
Most participants showed a positive attitude toward solar energy 
while participating in SDWs. Significantly, the positive attitudes to-
ward solar energy were more evident after participants verified that 
the solar PV product they assembled was able to produce electricity 
under the sun. After the self-building activity, every participant had 
a time to test the solar PV products outside. When they found that 
the handmade solar PV charger worked, they were impressed about 
the straightforward and easy procedure of building solar PV prod-
ucts. One of participants of fourth SDWs invited us to organize the 
fifth workshop because he wanted to share the experience with his 
colleagues. 
Participants from Diverse Backgrounds  
Positive Attitude Towards Solar Energy 
Cooperation with Diverse Partners    
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As illustrated above, every workshop slightly idiffered n terms of 
type of participants, places and partners. Those differences also 
impacted the DIY activity, from the components, production proce-
dures to instructions involved. From every workshop, we received 
valuable feedback and commentary from participants and partners. 
For example, we received important comments from the participants 
of third SDWs regarding the need to upgrade the PV panels of the 
charger, the need to provide a cover of the solar PV charger and the 
need to allow more seating to make solar PV charges. Those sug-
gestions were implemented in the following workshops to provide a 
better activity. As result of it, the Solar PV charger was upgraded to 
produce more energy and the water-proof cover, made of tarpaulin, 
was added to the package. The education of participants on how to 
build a solar PV charger also progressed compared to the education-
al procedure utilized in the first SDW. And because there was little 
interest in building solar PV lights, the light building activity was 
excluded after the third SDWs.  
Most participants at the SDWs were friendly and team players. The 
workshops were intended to encourage participants to share tools 
and work in pairs. While some were hesitant when they had to share 
the tools with strangers, most participants were willing to help each 
other actively. The overall atmospheres was friendly and warm. 
However, when participants came with friends or family members, 
it was difficult for them to communicate with new people. Online 
interaction became even less involved than what we observed in the 
workshops.
Evolving the Practice of SDW by Workshop 
An Increase Interactions Among Participants 
Some participants were far more skilled and creative in making the 
solar PV products than the facilitators expected. Before organizing 
SDWs, we presumed that for those with no prior DIY experience, 
building solar PVs charger would be demanding. However, most 
participants were good at handling the tools and making the devices. 
Some of the participants were extremely creative in making the solar 
PV products as seen the final images of Solar PV products that they 
shared through the Facebook group. One participant in fifth work-
shop also suggested a far more advanced solution in making char-
gers, e.g., how to put the velcro in the charger cover.  
Creative Participants Over Production
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The previous chapter presented how the SDWs were designed and implemented to 
influence participants to understand renewable energy as a CPR. The next chapter 
illustrates how to conduct semi-structured interviews and obtain research findings 
to measure the impact of SDWs accurately. As stated above, because of inconsis-
tency in public response toward renewable energy, this thesis also employs the 
semi-structured interview method to measure the extent of impact that SDWs had 
on the workshop participants. The interviewed data was recorded according to in-
terviewees’ consent and was transcribed. The transcribed texts were then analysed 
using thematic analysis. 
Measurement of Impact of 
Solar DIY Workshop 
05. 
5.1 Selection of Interviewees 
In total, fifteen interviewees were recruited for the interviews. The in-
terviewees were randomly selected from different SDWs. There was no 
age, gender, nationality or job restrictions set for the recruitment. In 
order to ensure anonymity and confidentiality of the interview partici-
pants, the names were kept anonymous.
1
2
4
6
8
9
First letter 
of name Gender Profession Nationality
Workshop 
participated
F
3
5
7
10
11
12
13
14
15
AFirst researcher Iran
FMFirst teacher Finland
MHSecond designer Japan
MH2Second designer The Netherland
FM2Third research Finland
MJThird entrepreneur Finland
MLFourth engineer Finland
FIFourth student Finland
MVFifth teacher Finland
FL2Sixth librarian Taiwan
FJ2Sixth researcher Spain
FCSixth teacher Finland
ML3Sixth librarian Finland
MBSixth engineer Singaporepore
MDSixth engineer Finland
Table 4 A list of the interviewees
5.1 Conducting Interviews
The interviews took place before and after workshop sessions in order 
to gather comparative data. Only one interview with a participant of 
fifth SDW was conducted a week after the workshop because of re-
searcher’s absence in the workshop. Thus, fifteen pairs of participants 
were interviewed and data was collected after the thirty interviews 
that were conducted. The interview questions comprised of three 
themes: participant’s understanding on solar energy; personal involve-
ment in self-sufficient energy production; and involvement in commu-
nity level activity. For the pre-workshop interviews, the interviewees 
were asked to explain their understanding, knowledge, and experience 
of the solar energy. Post-workshop interviews  focused on asking if 
there have been any perceptual changes regarding renewable energy.
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Each interview took around ten minutes, on average. The interview 
consisted of open-ended questions, multiple choice questions and 
Likert scale questions (0-5) followed by open-ended questions asking 
or the reasons of their choice. The prepared interview questions were 
given to the interviewees, but following topical trajectories were also 
permitted to point up new topics. Two pilot interviews were conducted 
to verify the relevance and appropriateness of the interview questions 
to the topic as well as research ethics. Thereafter, formal interviews 
were undertaken and the participant data was analyzed using thematic 
analysis.  
The clearest finding from the interviews is that SDWs considerably 
encouraged participants’ interest in renewable energy. Although they 
were working with only solar PVs in SDWs, their interest expanded to 
other types of renewable energy technology. Before participating in the 
SDWs, While only two people previously had DIY experiences related to 
renewable energy technology, thirteen people responded that they had 
heard about renewable energy but had not built solar PV products for 
themselves. This was because they were not interested in renewable 
energy. In the post workshop interviews, however, the responses were 
positive towards making a broader commitment to renewable energy: 
Before I wasn’t interested in this thing at all, because I have 
not had any chance to think about it in my life. (M)
Yes, I wasn’t interested in before but doing it increased my 
interest on the renewable energy. I think I am going to give 
more attention when I read news about renewable energy 
things. (J2)
I am also interested in other types of renewable energy. I 
want to borrow some books related to the topic, read those 
and also googling. (V)
Also, the interviewees asked many questions of facilitators in the 
follow-up interviews. The questions they most frequently asked was 
where to buy building components in Finland and which solar PV pan-
els would be better for use in their summer houses. Both questioned 
showed their increased willingness to consider alternative electricity 
sources. Interestingly, they also asked about disadvantages of re-
newable energy. Some interviewees were curious about limits of the 
renewable energy such as a possibility of recycling solar PVs and an 
ineffectiveness of solar PVs during certain seasons in Finland:
 What if it (Solar PV panels) winds up? Where would it go? If 
somebody throw this away? (C) 
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5.3 Interview Findings 
5.3.1 Growing Interest in Renewable Energy   
Table 5 Comparison of interview results on the role of users
The role of Users
Consumers
Energy Producers or Makers
Open-ended Responses
Before SDWs
13
2
0
After SDWs
0
15
0
Yes, I want to also know how to make wind power. Because 
in Finland I think solar energy is working well in summer but 
it is too short. So I think during fall and winter, it might be 
better to use wind energy. I also want to google or find more 
information in Youtube. (H2)  
As Table 5 exhibits below, the assembling activity allowed the par-
ticipants to perform as energy producers and makers rather than as 
customers. In the pre-interview before participating in the SWD, 
thirteen out of fifteen interviewees described themselves as customers. 
Only two of them identified themselves as makers who already had 
experience of making solar PVs for their summer home or in university 
projects before the workshop. The participants also expressed belief 
that producing solar energy was an industrial and professional practice 
which ordinary people could hardly involve themselves with. Howev-
er, after building solar PV products, all of the interviewees recognized 
themselves as energy producers and makers. They also appreciated 
the possibility of having  personally owned solar products and the 
importance of owning such renewables for maintaining their everyday 
lifestyle. One interviewee reported that the production activity allowed 
people to have a personal attachment to the solar products they had 
built. It seems that the change in roles of users was related to a trans-
formation of thought. Participants recognized that ordinary people 
could produce and manage renewable energy by themselves.
5.3.2 Users as Energy Producers and Makers
Solar panel is everywhere but not personal one. (…) I think 
it is very rare to have personal panels. (…) motivation was it 
seems interesting for me to have a personal solar panel. (H)
I always thought that solar panels are belonged to those 
farms and big industries and people cannot use it. (…) when 
I have heard about your workshop, people also can them-
selves make their panels and the energy. (A)
 I did not know that those kind of energy thing is really being 
connected with my life. But now it is really connected to 
my life. I think we need also other approaches to the energy 
crisis. Maintaining energy use needs to be lower. (M)
I did not know it is possible, I thought somebody else had to 
do it. (C)
By making the panel myself, I have more feeling of attach-
ment to this, then I want to use more often. (J)  
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Most interviewees found assembling solar PV products was easy and it 
seemed that the uncomplicated procedure made the participants to feel 
more confident, active and involved in self-building, renewable, energy 
productions. One participant explained that making a solar PV charger 
in the workshop was easier than making electric devices back in his 
junior high school in Finland. Two of the interviewees were experts in 
renewable energy and they also stated that the activity was exciting for 
them since even as professionals in renewable energy, they rarely had 
hands-on technical experiences with such devices:
Making part was very exciting. (…) It was not really com-
plicated to make. When I somehow understand little bit the 
system of the panels, connecting components is very inter-
esting. (M)
I am specialized in renewable energy technology. But we did 
very little hands on stuff (B)
By doing that, I could more understand the system inside. 
It was also not very difficult so it surprises me that actual-
ly making energy is easy. Using energy is always easy but 
electricity seems something I cannot access to and it require 
some technical or professional knowledge and skills. (…) I 
think behaviour change is not demanding anymore. I think I 
would be more excited to charge my phone with the panel. I 
am actually waiting for sun to use my panel. (H2)
The undemanding, assembly procedure also increased self-confidence 
in making solar PV products. When the participants were questioned 
on how confident they felt about making a solar PV again on their own, 
nine people answered they felt perfectly confident after the workshop, 
while only two people answered with ‘highly confidant’ before the 
workshop. The impact of SDWs was significant when looking at the 
drastic decrease in number of people who answered that they had no 
confidence at all. That number dropped from eight to zero.  
5.3.3 Increasing a Possibility of Building Solar PV Products
         Afterward
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Table 6 A comparison of research results based on levels of confidence in making 
solar PV products. 
The Level of Confidence
in Making
5
4
3
2
1
0
Before SDWs
2
1
1
0
2
8
After SDWs
9
4
1
2
0
0
The interview participants came up with various creative ideas as to 
what solar PV products they wanted to make afterward. Some an-
swered that they wanted to make a new phone charger by adding more 
panels; others wanted to make a solar light in different shape; and 
still others wanted to build solar PVs for a summer house or a sailing 
boat. However, they were also aware of difficulties involved in bringing 
those ideas into fruition despite the level of confidence they showed. 
Several respondents pointed out that purchasing necessary components 
is challenging in Finland. The extra efforts that were required to pur-
chase products online could easily become a source of discouragement:
If I feel so (to make a new solar PV product), if I get compo-
nents, cable, panels. (H)
I would like to, but getting all components for making it 
would require some efforts and time to order those from 
China. Especially Tarpaulin and diode. (L)  
Furthermore, the uncomplicated procedure of assembling was likely to 
bring behaviour changes regarding energy use. Generally, using solar 
PV panels requires different behaviours than the use of conventional 
energy sources which are based on ‘plug-and-forget’ basis. Two ques-
tions regarding the possibility of behaviour changes were given to the 
interviewees with examples. The first question asked if the user should 
take the PV products outside to charge them when there was strong 
sunshine. Before participating in SDWs, only three interviewees want-
ed to leave the building and go outside to charge the charger. After they 
had assembled the product, however, they were more willing to make 
the extra effort to go outside and interact with the solar energy. When 
the workshop experience was completed, twelve interviewees wich 
changed their behaviour.  
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The Level of Possibility of 
behaviour changes
Table 7 A comparison of interview results concerning the possibility of behaviour 
change related to energy use.  
5
4
3
Before SDWs
3
4
6
1
1
0
2
1
0
After SDWs
12
2
1
0
0
0
The second behaviour change addressed the willingness of participants 
to power their homes with renewable energy. The majority of the 
interviewees responded that they were seriously considering a replace-
ment for fossil-fuel based energy sources used in their homes. They 
opted instead for a self-sufficient, renewable energy source. During the 
pre-workshop interviews, only three interviewees showed strong will-
ingness to replace these energy sources. However, after the production 
activities, seven people chose self-sufficient renewable energy sources 
as a their preferred option.
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The Level of willingness to 
power homes with renewables
Table 8 A comparison of research results on willingness to power homes with 
renewable energy
5
4
3
Before SDWs
3
8
3
8
0
0
2
1
0
After SDWs
7
7
1
0
0
0
But what I am thinking now is that maybe I should check 
where our electricity comes from. My boyfriend is who decid-
ed the electricity stuff, where it comes from, how much more 
would cost if we change to more renewable energy and then 
consider that is worth price. Because we do that with food 
really easily. This organic and this is Finnish food we do that. 
Even though we know it is small and expensive, we prefer 
Finnish cucumbers. So it is something we should consider in 
that way. But until now, I have been so lazy that. (M2)
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5.3.5 Still hesitating to be part of collective governing 
         the renewable energy 
Nevertheless, about half of the interviewees still showed hesitation in 
participating in community-led renewable energy initiatives. According 
to the result of a scale question demonstrated in Table 9, thirteen out of 
fifteen interviewees showed great willingness to participate in citi-
zen-led renewable energy initiatives after the SDWs.
It was also found that SDWs gave participants a chance to interact 
with other participants. Two of participants described that in work-
shops they had previously attended, people in general worked alone 
with given supplies. Sharing tools with other participants was rare. 
Therefore, working collaboratively and sharing tools in a workshop 
came as a bit of surprise to some participants. As soon they came 
to terms with the cooperative nature that underlies the SDWs, they 
conversed and worked with others that they did not have previous 
connections with. In the end, the participants made positive remarks 
that the overall atmosphere of the workshop was friendly and warm. 
One of the responses stated that there was a difference between 
the self-building workshop and other typical workshops in terms of 
the level of participant motivation. She found that the participants 
of SDWs showed higher motivation to be involved in the workshop, 
compared to other workshops she had previously been attended: 
It was a great idea. Nicer to works in pair. It is always nice to 
have company. It is not really common in Finland doing some-
thing together. We used to do our own project not talking with 
others. (V)    
I have been living in this area for two years but I have little 
contact with my neighbours. It was nice atmosphere in work-
shop so that I was more relieved to talk to people around me. I 
think making something together is somewhat helping people 
to be more open to others.  (H2)
5.3.4 Encouraging Interactions Among Participants    
It (sharing tools and helping each others) was not very a com-
mon situation, I guess, that is because they really wanted to 
come and learn something about solar energy. For example, in 
workshop in workplace, people are not that motivated. But in 
today’s workshop, people looked very motivated. Feeling was 
very nice. (M)
Table 9 A comparison of research results of willingness to participate
 in citizen-led renewable energy. 
Before SDWs
1
3
6
3
2
0
The Level of willing-
ness to participate 
5
4
3
2
1
0
After SDWs
3
10
2
0
0
0
However, when participants were asked a following open-ended ques-
tion on why they wanted to participate in the activity, of the thirteen 
people, seven still showed a certain degree of skepticism because 
they lacked of information on and were unfamiliar with the communi-
ty-managed, renewable energy: 
Yes, that is really interesting. Probably we want to know what 
is benefits of participants of the projects. (H)
I would still be a bit worried that community run project would 
end up being a hassle. (M2)
That sounds interesting but I need to know more about that. 
Now since I don’t have enough knowledge and information 
about solar energy and citizen-led renewable energy initia-
tives, it is hard to make a decision. (H2)
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Interestingly, the level of trust in the role of government leadership 
in renewable energy transition remained the same. After the SDW 
sessions, interviewees began to recognize the importance of the role of 
community and people in renewable energy transition. However, there 
was little change in the perspective of interviewees that governments 
should take a bigger responsibility than the market, community and 
people for renewable energy transition. One response argued for the 
strong control by governments and markets because of selfishness of 
people.
5.3.6 A Strong Belief in Government Responsibility
Rethinking Social Acceptance of Renewable Energy 
Table 10 A comparison of research results on responsibility of actors for renewable energy transition. 
 The level of 
responsibility
Before SDWs After SDWs
5 12
4 3
3 0
0
0
0
2
1
0
4
8
3
0
0
0
1
10
4
0
0
0
3
10
0
0
0
0
13
2
0
0
0
0
6
6
3
0
0
0
7
6
2
0
0
0
8
5
1
1
0
0
Government Market Community People Government Market Community People
I think Government. Government has a lot of budget for 
change everything. Support many things include market. I 
have no idea about it. Market is also important. If there are 
really good product of solar panels. Market is also important 
as movement. (H)
I because right now the market is things doing an impact but 
individuals are selfish and they are implementing when it 
is portable, easy and just standard thing to do. And govern-
ment should be pushing that we have a planet to live on. (J2)
5.4 Summary of Research Findings 
The results from the interviews showed that participation in the 
SDWs considerably stimulated a positive attitude of participants 
toward renewable energy. Particularly, the participants’ positive 
attitude was more evident when they experienced two aspects of 
SDW. First, when they experienced the uncomplicated procedure 
of assembling solar PV products, self-confidence in the activity in-
creased and their attitudes toward solar PVs became more positive. 
Second, when testing the solar PV products, participants’ attitudes 
toward solar PVs transformed into more positive ones. 
 
Needleless to say, participant interest in renewable energy largely 
expanded. Participants’ interest was not just limited to the advan-
tages of having a renewable energy product. The participants also 
became concerned about the disadvantages of renewable energy 
products (e.g., a possibility of recycling the solar PVs and the inef-
fectiveness of solar energy in certain seasons in Finland). However, 
it seems that recognizing the drawbacks of renewable energy did 
not discourage people from participating in self-sufficient energy 
production. Even though they recognized the limitations of renew-
able energy in mitigating CO2 emission, almost all respondents 
were willing to make new solar PV products afterwards. One of 
the respondents made positive remarks that participation in the 
SDWs motivated her to become more involved in the workshop, 
compared to other workshops she had previously been involved 
in. Furthermore, the self-building activity with renewable energy 
brought about participant behaviour change in energy use. During 
the follow-up interviews, a number of interviewees were seriously 
considering the introduction of power their home with renewable 
energy sources and were willing to adopt behavior change in order 
to use the Solar PV products they had built (e.g., take the PV prod-
ucts outside in order to charge it when there is a strong sunshine). 
 
More notably, all participants were able to assume different roles, 
for example, as energy producers, makers and organisers of the DIY 
workshops. It seems that the change in roles of users is related to a 
transforming recognition: ordinary people can produce and manage 
renewable energy by themselves. Before the workshop, partici-
pants interviewed tended to believe that energy production and 
supply were an industrial and professional practices which ordinary 
people could not be involved in themselves. After building the solar 
PV products, however, they started recognising the possibility of 
having a personally-owned, solar products and that it was import-
ant to use renewable energy products to maintain their everyday 
life. In the end, they were no longer merely customers, but they 
had been transformed into energy producers and makers. 
 
The other conclusion to be drawn from the interviews is that some 
participants remained hesitant to partake in community-led renew-
able energy initiatives even though they had enjoyed the interac-
tions with each other. Workshops were successful in increasing 
interactions among participants by sharing tools and cooperating 
with each other to create a friendly and warm atmosphere. When 
interviewees were given a scaled question of willingness of partici-
72 73
05. Measurement of Impact of Solar DIY Workshop 
pation in renewable energy that was governed by community, all of 
them also reported positive responses. Actually, one of the partici-
pants of the SWDs became an organizer of following workshops by 
inviting us to share the production experience with his colleagues. 
Nevertheless, in the open-ended questions which asked for the 
reasons of their choices, half of interviewees who chose a very high 
level of willingness to be part of community-led renewable energy 
initiatives also showed a certain degree of skepticism. According 
to interview data, their hesitation resulted from a lack of informa-
tion on and unfamiliarity with the community-managed renewable 
energy resources. 
Interestingly, there was little change in a strong belief that the 
government bore the primary responsibility for renewable energy 
transition. The importance of the role of community and people in 
renewable energy transition increased, but the interviewees still 
strongly believed that the government should take a bigger re-
sponsibility than the market, community and people for renewable 
energy transition.  
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After reporting the interview findings, this chapter provides further discussion 
which consists of evaluation of the research questions, limitations and a possible 
topic for further study.
Discussion
06. 
The SWD was designed to encourage the workshop participants 
to recognize renewable energy as a common pool resource. Com-
prehension of this concept is essential to reshape human-energy 
relations towards more active, interactive and diverse possibilities. 
Understanding this concept will eventually increase the social ac-
ceptance of renewable energy. Overall, six SWDs took places in dif-
ferent locations across Finland and action research and semi-struc-
tured interviews were conducted to analyse the positive impact of 
SDWs on consumer comprehension of renewable energy because of 
participation in such workshops.
 
The first conclusion is that SDWs considerably influenced partici-
pants to have positive attitudes toward the solar PV technology and 
to become involved in self-sufficient, renewable energy production. 
Particularly, the uncomplicated procedure of assembling solar PV 
products and testing the solar PV products under the sun were the 
most successful part of SDWS that contributed positively to impact 
participant attitude towards solar PV technologies. Experiencing 
the undemanding procedures helped participants to become more 
confident in assembling the solar PV products and to recognize the 
possibilities of personally owning solar products. Testing the prod-
ucts they built that produced electricity seemed to cause partici-
pants to appreciate the importance of renewable energy in main-
taining their everyday life. This result has shown that DIY activity 
with renewable energy can be a “critical” activity (Ratto 2014) 
which can have transformative power to impact practitioner’s un-
derstanding about the technologies they built.  
                  
Furthermore, this study indicates that having a DIY activity effec-
tively empowers participants to upgrade their consumer roles from 
mere customer or passive end-users to recognizing that they are 
empowered, ordinary people who can organize renewable energy 
use on their own. In the conventional renewable energy regime, 
users mainly act on a ‘plug-and-forget’ basis and renewable energy 
is mainly perceived as commodity. Most decisions regarding re-
newable energy production and supply are made by governments or 
energy providers. However, in the empowered approach to renew-
able energy, different practices and relationships with the energy 
are required. In SDWs, participants recognize that energy is some-
thing they can organize themselves. They are enabled to perform 
as energy producers and makers without professional intervention. 
The relationship between users and renewable energy, therefore, 
has been transformed into more active and interactive one. 
 
More notably, having a DIY activity also allowed the participants 
the opportunity to consider the conventional renewable energy 
system and increased the possibility of making changes to that sys-
tem. During the SDWs, the participant interest greatly increased. 
That interest included not only advantages, but also disadvantages 
of having renewable energy. However, it seems that recognizing 
the drawbacks of renewable energy did not discourage people from 
participating in self-sufficient energy production activity, but rath-
6.1 Evaluation of Research Questions
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er gave them a chance to understand the current renewable energy 
development in a balanced perspective. After SDWs, many partici-
pants recognized their ignorance regarding renewable energy in the 
past and the importance of future use of the technologies to main-
tain their everyday lifestyles in the long-term. Willingness to power 
their homes with renewable energy and to adopt additional change 
in energy usage behavior also measurably increased. 
 
In this regard, these findings support the argument that people 
can act as politically and socially empowered actors, regarding 
renewable energy and actively engage with energy in diverse ways 
to achieve low-carbon energy transitions. Passive end-users and 
self-centered customers has been a dominating perspective in 
research on public response to renewable energy. However, recent 
studies have begun to  recognize the importance of extended poten-
tial of users in participatory engagement with energy, referred to as 
“energy citizenship in the low-carbon energy transitions” (Ryghaug 
et al. 2018; Paulos and Pierce 2011). Energy prosumer’s activities 
for example, such as washing clothes or dishes while the sun is 
shining to decrease dependence on centralized electricity production 
can be seen as one such participatory engagement with renewable 
energy. (Christensen et al. 2017) SDWs also provides another op-
portunity for a self-building activity, in the form of workshop, can 
be a way to engage people with renewable energy and cultivate the 
energy citizenship. 
Approaching renewable energy as a common pool resource implies 
not only personal involvement but also collective participation in 
renewable energy transition. The SDWs were successful to increase 
interactions among participants by sharing tools and to cooperating 
each other and willingness to be part of community-led renewable en-
ergy initiatives. Some of the participants became more open to their 
neighbours. One participants of the SWDs even became an organizer 
of future workshops to share the production experience with col-
leagues. 
The perceptual transformation, expanded role of users and positive 
influecen about collective action are also applicable to profession-
als. The SDW was designed mainly for the layperson of renewable 
energy. However, professionals involved in SDWs also revealed that 
they also had limited opportunities to engage in hands-on experi-
ences with renewable energy. They too enjoyed assembling solar PV 
products in the same manner as did the ordinary people involved in 
SDWs. Until now, most research exploring professional recommen-
dations to promote community-led renewable energy have assumed 
that professionals have more experiences and knowledge about re-
newable energy than ordinary people. (Ruggiero et al. 2015; Aukeala 
2017) However, this study indicates that some professionals actu-
ally had minimal hands-on experience with renewable energy. They 
also reported positive impressions of participating in uncomplicated 
procedures when assembling solar PV products. They, in turn, be-
came increasingly more positive about the community-led renewable 
energy. 
06. Discussion
Nevertheless, inconsistency in public attitude to community-led 
renewable energies has been also revealed though this study. 
While participants significantly became more positive towards 
the community-led renewable energy in scale questions, with the 
open-ended questions to determine the reasons of their choices, 
there was still a certain level of scepticism about collective action 
in managing renewable energy that remained. According to the in-
terviewees, this hesitation resulted from a  lack of information or 
unfamiliarity with the governing the renewable energy in collective 
manner. 
The other explanation is that this hesitation resulted from the 
strong belief that it was the government which was responsible to 
oversee renewable energy transition. In the light nature of CPRs, 
as illustrated in the literature review, the strong dependence on 
governments accelerated the commodification of renewable energy 
and prevented people from recognizing the collective action. The 
dis-embedded process of renewable energy from society shapes the 
relationship between human being and renewable energy as being 
distant, deliberated and one-way. Actually, some of interviewees 
still argued for strong state control as producers and suppliers 
because of people’s selfishness. Unfortunately, the data collected 
in this thesis was insufficient to prove that there is a correlation 
between intense belief in national efforts and public non-participa-
tion in renewable energy transition.
 
The last sub-question of this thesis was on effectiveness of SDWs 
as support mechanism for solar energy distribution. Sten (2014) 
notes that in current energy policy studies, prices and income 
restraints are seen as the main drivers of individual and house-
hold choices regarding energy use. His argument supports current 
energy policies are largely dominated by economic instruments 
(Roelich and Knoeri 2015): e.g., regulatory and pricing policies 
such as feed-in tariffs (FiTs) and tax incentives; public finance and 
fiscal incentives to renewable industry; and public-private partner-
ship (PPPs). Finland has also actively established tax incentives to 
promote renewable energy (Jung et al 2016). 
 
Strong financial incentives can be beneficial in increasing overall 
rate of adaptation of renewable energy technologies. However, 
these approaches also have limitations of their support mecha-
nisms to distribute the renewable energy at the community level. 
First of all, the financial aspect is one of determinants of energy 
selection for households. Sten (2014) explains that energy selec-
tions are affected by diverse factors and financial incentive is just 
one of those. Also financial incentive is more likely to accelerate 
the marketization of renewable energy by appealing to private 
companies or individuals seeking after profits rather than the ben-
efit of ordinary people. This approach may significantly prioritize 
the financial value of renewable energy over environmental and 
social ones. 
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Contrary to the regulatory and pricing policies, however, the SDWs 
have different advantages as effective and creative support mech-
anisms to increase the social acceptance of renewable energy at 
individual and community levels. SDWs empower individuals to 
play diverse roles – energy makers, producer and organizers of 
SDWs – regarding renewable energy and open the possibility for 
collective action in governing of renewable energy. Notably, the 
SDWs effectively increase participants’ motivation to be part of 
self-sufficient, renewable energy production. One of the responses 
found that the participants of SDWs showed higher motivation to 
be involved in the workshop, compared to other workshops she had 
previously been involved in. This is it’s greatest strength as sup-
port mechanism to distribute the renewable energy at an individual 
level, compared to a typical from of workshops. 
 
This thesis has been argued for the importance of grassroots-level, 
in particular self-governing institutions, in governing renewable 
energy effectively. However, underlying argument of thesis is 
not to argue if the centralization and privatization of renewable 
energy should be entirely replaced by grassroots-level actions for 
mitigating CO2 emission or if the SDWs is the most efficient way 
to increase the public acceptance of renewable energy. Instead, 
multi-level governance is required since the increase CO2 emission 
cannot be solved with merely one approach (Hoogma et al. 2002; 
Seyfang et al. 2013; Ostrom 2010b). Thus, the SDWs can act as an 
important part of multi-level solutions for mitigating man-made 
CO2 emission.  
Consequently, this study proves that SDWs has a transformative 
power to stimulate participants to have positive attitudes toward 
the solar PV technology and to become involved in self-sufficient, 
renewable energy production. By having self-building activity with 
renewable energy, the participants play different roles - energy 
makers, providers and organizers of SDWs. The setting of SDWs 
was also effective to increase the interaction among participants by 
cooperating together and sharing tools. However, the building solar 
PV products with other participants would be insufficient to elimi-
nate completely the hesitations regarding participation in commu-
nity governance of renewable energy. Despite of this limitation, 
however, this study proves that SDWs has different advantages as 
support mechanism to promote the renewable energy at individual 
and community levels. 
   
06. Discussion
This thesis achieves its goal of assessing the influence of workshop 
based self-building activity to encourage participants to recognize re-
newable energy as a CPR. However, there are also several limitations of 
this research. First of all, the SDW is quantitatively limited in applica-
tion. Every workshop had, on average, twenty participants which is too 
small-scale to distribute renewable energy use effectively. Considering 
that increase man-made CO2 is an urgent problem which needs to be 
addressed as soon as possible, SDWs would be ineffective to the scale of 
effectiveness required to produce results in a timely manner. There-
fore, there is a need to find a new way to reach to larger numbers of 
people who are interested in having self-building activity with renew-
able energy.  
Second is that the research findings do not consider cultural influences 
in understanding renewable energy. The majority of the participants of 
SDWs was Finnish. Nine out of fifteen interviewees were also Finnish. 
As already mentioned, one of crucial actors to shape social acceptance 
is participants types. The research findings could also be different 
when considering cultural differences in shaping public response to 
renewable energy. However, it is, to a certain extent, impossible to 
contain cultural influence in public acceptance of renewable energy in 
Finland because this country is an international society with a 20 per-
centage rate of a foreign population.  
Another limitation of this thesis is that its study format was difficult to 
determine the long-term, post-workshop effects. The post- workshop 
interview with participants took place directly after involvement in 
self-sufficient, renewable energy production and focused on change 
in participant understanding of solar energy. It allowed researchers 
to capture only immediate changes. The perceptual change of partic-
ipants, which may have happened while using the solar PV products 
on a daily basis, was unable to be determined in this thesis. Study-
ing online communication also shares the same problem. One of the 
tasks of SDWs was to increase interactions among participants; online 
communication was one of the methods involved. Unfortunately, since 
the third workshop, no one shared results on social media, for some 
reason. Why this happened after freely providing these materials was 
undetermined during the post workshop interviews due to time con-
straints. 
Despite of these limitations, it could be said that this thesis significant-
ly contributes to discussion on social acceptance of renewable energy 
by shifting a focus from influence of external actors to internal dynam-
ics of social acceptance of renewable energy. In addition, research on 
social acceptance does not adequately address the need of new models 
of participation in renewable energy transition. The results of Solar DIY 
Workshops proves that alternative ways of public engagement is help-
ful to increase social acceptance of renewable energy at the local level. 
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Research on social acceptance of renewable energy has been con-
ducted for several decades with new topics regarding this issue. 
However, in reviewing literature for this thesis and conducting 
SDWs, several further research topics on social acceptance of re-
newable energy could be proposed. Firstly, more research needs 
to be focused on creating alternative ways of public involvement 
in renewable energy transition. As noted above, less academic at-
tention has given to diversifying ways of engaging in the energy 
transition (Ryghaug et al. 2018; Clausen 2016) and even existing 
ways are considerably limited to a few exercises, e.g., structured 
workshops or official activities led by external consultants - like 
regional governments - and by consumer research led by univer-
sities (Ryghaug et al 2018). However, in order to increase the 
social acceptance at individual and community levels, much more 
diverse and different means of engagement should be suggested; 
by these means, it would encourage a much more diverse group 
of people in the community to be part of the renewable energy 
transition. However, creating new models of participation should 
not remain as merely “fine-tuning techniques” because, in many 
cases, involving a different methodological tools will not likely 
change the disinterest of citizens in participation (Clusen 2016). 
Structural changes of participation, as well as creating consensus 
among actors, should be also considered in constructing different 
models of participation. 
Second, as this study indicates, the hesitation to become in-
volved in community-led renewable energy is derived from a 
lack of information and unfamiliarity with this subject. Further 
research needs to explore providing information and increasing 
familiarity with community-led renewable energy. According 
to Geraint and Gianluca (2016), the familiarity with renewable 
energy is one of key issues in shaping public response of com-
munity-led, renewable energy initiatives. Wolsink (2007) shows 
that the public attitude to renewable energy technologies which 
was negative in the beginning of implementation can be changed 
positively after experiencing renewable energy. However, those 
research studies only address the importance of familiarity with 
the technologies but not mentions how to increase the familiar-
ity. Therefore, further discussion needs to deal with how to in-
crease the familiarity with the community-led renewable energy 
and how to provide indirect experiences of governing renewable 
energy in collective manners. 
Also, the correlation between an intense belief in national re-
sponsibility and public non-participation in renewable energy 
transition should be addressed as further research topic as well. 
As mentioned above, the data collected in this thesis is insuffi-
cient to prove the association. However, according to Ostrom 
(1990), there is a close relationship between the strong control 
by states and the degradation of collective powers. The research 
exploring this relationship would provide a new insight into how 
and in which way collective action could occur as well as indicat-
ing what barriers which hinder renewable energy initiatives by 
citizens. 
6.3 Further Research 
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Conclusion
07. 
Rethinking Social Acceptance of Renewable Energy 
The importance of renewable energy development at the local level has 
been growingly recognized due to a rapid increase of human-driven CO2. 
However, public resistance to renewable energy change has frequently 
formed in many places. This thesis defines that the current renewable 
energy regime exists and is largely driven by states and markets. The 
relationship between human and energy in this regime appears to be de-
liberated, separated and one-way. In order to reshape the human-ener-
gy relations towards more interactive, democratic and diverse options, 
this thesis proposes a Solar DIY Workshop, intended to encourage its 
participants to perceive that renewable energy is a collective, grassroots 
initiative by providing a self-building activity with renewable energy. 
Overall, six Solar DIY workshops were held in different locations across 
Finland. Through action research and semi-structured interviews, this 
thesis draws a clear conclusion that understanding renewable energy as 
a CPR is effectively achievable by workshop based, self-building activity. 
Self-building activity considerably enabled participants to form posi-
tive attitudes toward the solar PV technology and to seek involvement 
in self-sufficient renewable energy production. Having a DIY activity 
effectively empowered participants to perform as active and affected 
actors regarding renewable energy, e.g., to act as energy producers, 
makers and organisers of the DIY workshop rather than acting merely 
as customers. Additionally, it was successful to increase interactions 
among participants by sharing tools and cooperating with each other 
to create a friendly and warm atmosphere in the workshops. However, 
building solar PV products with other participants would be insufficient 
to completely eliminate hesitations regarding involvement in commu-
nity governing of renewable energy. In order to eliminate hesitation 
and eventually increase social acceptance of renewable energy at the 
community level, further research should focus on: how to increase 
the familiarity of community-led renewable energy and a correlation 
between intense belief in national responsibility and public non-partici-
pation in the renewable energy transition. Thus, this thesis has proved 
the effectiveness of the Solar DIY workshop as support mechanism for 
solar energy distribution as well as a means to increase willingness of 
consumers to involve in self-sufficient energy production and to be part 
of community-led renewable energy initiatives. 
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